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WHEN ARE gynecological OPERATIONS 
INDICATED? 

N SPBOAT HEANEY HD, FACS 

Tiir natural progress of a cancer leads to the death of tlie 
host Twisting of the pedicle of an o\amn c%^t produces 
preat pam gangrene of the tumor nu\ result and ihtnigh 
fhe patient nia\ m some instances recover spontancousK after 
* long illness the necrotic tissue usuiIK becomes infected 
and results m an alisccss or a genenh/ed penttmms with In 
nitv of dcatli \n caopic pregmnev onlv nrcK is earned 
foviabilirs more often it ruptures carb and a life endanger 
*ng hemorrhage results 

In such conditions w here w c can accuratcK prophesv the 
pfogr^sc dangers of consenatne manacement the indici 
tioiw for operanv c trcitmcnt arc clear and indisputable 

^5>nal or rectos agmal fistula or a third degree tear 
^"*j^pcnncum makes a ssoman so uncomfortable that al 
I ough no danger to life exists >cc an operation is indicated 
ecause the possibilities of satisfactory relief through spon 
or through artefacts arc remote 
V hen a condition exists that scnousls jeopardizes life or 
causes prolonged discomfort or pam there can be no ques 
on to the advisability of an operation if it offers a rca 
sonabic prospect of relief 

(Rush) Uruversitj of IlUnots 
Prts^icnin Ch'cf \ncnding Obstctncian and G>'Tiecologisr 
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llicfc irc min\ p ncv» I jcjI c«m ! ti h wc^rr %v!»ch 
i!<» n t immctfji!cl\ ihmttn life «r priKluce imititwu vet 
winch tn the » m n f ttjn\ p acfiti nm ilcjuind « |KrJ 
tma If n the iiurm i' tlm hwmtn i ti* omhnc the imhcJ 
the t jtfjm Iiiarn rji r* j'cfjti i j i wr'Ttc i f thoc 
eonjjtjom It ii ft tsne tunicrt jti !j1 tr ihit the tfixU' 
tton cjnn r I c cno 1 1 ,*c 1 1 

QtnTH tNiunits 

Ihrth mpmet tiuv i4ue tjti u» impjtrmentv »»f {kUk 
fimcti t lUlit-Jfi' i f the iifcfhfj wtth tt h c ptcfu irtctfi 
ttnencc «}" n tt nj Ihjij r tnee/i V ihav rcwjlt r i iikhIcmic 
cvst(K.c!c »f rtcT *<.c!e f pftul *Irw,eiu <jf the tuenn nuv 
tttciir I hc'c nijv l»c prtiaihth ann'vin imneilatr!> jf 
ter ilch'cn- an I Ik; tiiral le I \ « {Krau t» If time iv all weJ 
hi the j Jticnt t« fullv t n\jleM.c Imwc^cf the v\mpti>rin 
mav ili'apjKaf r he peatU attich rated (» tnpktc relief of 
menniHKnce «f utme iim v nictimo he lUtaincd hv fittmp 
the patient with a ^>c^ur^ »i ilut pi\t enoiij h prrvwitc i f the 
anterior har aj aimt the urethra fc'tnren tt ntmetue Similarlv 
a pesurv ftjav >upjv rt the jichit Mnitturev and c mifdttcK 
ilwpci the bearmj. diwn vcmatuifl' In bier vean if the pa 
tient fcelv tlut slie hav l» me her tjuota of tInUlfcn an op 
craiJon mav he advwalile and the fcawl ilit> of a tterdi/in^ 
pOKcdtirc ni3) al«i then he tahcit under advnement 

When one ciKoumcn the mother of four or fo-e children 
who nt the ape of fortv vearx apjKirv to require a hv'terec 
tom> and a plavtit procctfurc on the pcKic outlet after Iu\ 
mp had a proplnlittic pUvtit operation after ciUi clidd 
htrth one cannot help Imt wonder if thiv patient hat not been 
ahuved W hit have her prophvbcrit opcraiionv prevented^ 
And wli) It ncceswrj to opcriic imnicdutcU to prevent a 
condition which ctmld he ircatcvl vur{,itallv and with no 
more iUnper in liter vcirs jf h ticvciopv If a rear of the 
cervix hiv reduced the rctcmtvc power of ilic iiicrut to the 
extent tint practicallv piinlcsv alMirtionv rcvuli the cervix 
needs i« he repaired Or if the tcrvicil canal « vo shore and 
pitent tint V3[.uwl fion cm invade the vitcnis ind produce 
mcnortlnyi a« opcnn<»i\ tuvv he idvwiMc In moM; i« 
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stances of cervical laccrmon licmcvcr dcstnittinn !>\ cu 
tcnzation of the exposal tcrvica! imicosi hick t(» the funi 
tionil external os wjll rid the ptticiu of all x\iiip:oim 
attributable to her injnrx 1 hive vet ff» see i cintcr <»f the 
cervix winch in rnv nniul octiirrcd as tlic result of i tcir of 
the cervix nor have I ever seen one prevented hv i prophv 1 
actic repair 


RETnovcnfiioN or the uterus 

Patients with retroverMon of the uterus ire frcqucnil) sub 
)ectcd to opcntion and (piitc frequentiv tlic opcnrinn docs 
not relieve the piticnt of the svmptoms ft»r wlucli she wcl 
corned the procedure Ihckachcs ire often binned upon i 
nctrovcrsion but one must remetnber tint cvtnpclvic causes 
for backache outnumber the pelvic causes If tlic hid iclic 
is elsewhere than suni the origin probiblv is not pelvic If 
It IS sacral m locmon the examiner must chnuinic otiicr 
possible pathologicil entities as causes Is the cervix perfcctlv 
clear of infection Is an erosion— even a smill one— present 
nr IS there nnrkcd cndoccntcitis with a qmntitv of gliirv 
nr purulent mucus I he cervical discisc must he cured be 
fore the retroversion cm be blamed for the Incl ache If this 
is done the bickachc in most eases disippcirs unless tlicrc arc 
present still other complications such as inflanimition of the 
appendages or endometriosis If the cenix is quite hadlv in 
amed and the retroversion is postparmm ritlicr than con 
genital m origin tlic uterus max return to its nomnl position 
'' Th i^^'inicd cervix is cured 
The relief of symptoms b> the insertion of a pcssarx is not 
positive proof that the svmptoms were produced b\ tlic ret 
rovcRion Complete relief may be obtained bv a propcrlj 
ttCQ penary even when the cervix is extensively eroded and 
a marled cndoccrvicitis is present Support of the uterus m 
. ^ position relieves the congestion producing the 

^^i^oval of the pessary and successful treatment 
the cervical condition may cause the bad ache to disap 
vprt though the uterus remains retro 

^ cervix is finally normal you may be sur 

^ to find, if you have not had the expcncncc before, 
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that the accompanying menorrhagia and dysmenorrhea have 
also disappeared r)iej also were due ro the inflammation and 
consequent congestion H a degree of menorrhagia is still 
encountered it may sometimes be controlled by sty ptics 

Failure to obtain reUef for patients by rctro\CTSion opera 
tjons IS thus seen to be due not so much to the face that the 
wrong type of round ligament operation was selected as to 
the presence of associated disease w hich w as not taken care 
of at the amc of the operaaon or quite as often ro the fact 
that the sy mptoms asenbed to the displacement w ere due to 
other abnormaliacs 

ENOOMETRIOSiS 

Endometriosis because of its im asi\ c tendency is usually 
bcheied to call for immediate operation and unless all traces 
of the affection arc surely eradicated by dissection the ovancs 
frequently are removed without respect to age Tint this 
V lew IS not a proper one is show n by a lai^c cvpencncc wath 
conservative sui^cry over a considerable period of time As 
the course of endometriosis IS usually progrcssixc the disease 
may it is true cause extensiv c damage to the ov ancs or m 
vadc the broad ligament and occlude the ureter or spread 
ner the rectum Instances are frequently seen however m 
ivhich the disease docs not progre^ beyond its initial stage 
[ have seen proved cases that have remained quiescent and 
ymptomless for periods of twenty or more > ears Operation 
s not indicated simply because typical pud ered nodules arc 
‘ound in one or both sacro uterme ligaments but only in the 
ivent that the nodules menstruate and cause pain and the 
difficulty seems to be progressive Progress in the disease may 
be due to the spread from the ongmai graft or to successiv c 
inoculations of endometrium by bad flow through the tubes 

If the uterus js retrov eited and the endometnal implants 
are producing symptoms the implants should be eradicated 
and the uterus put m position for with the uterus retro 
verted there is a strong probability that regurgitation of en 
dometnal grafts back through the tubes wtU continue When 
fibroids are present they^ too by distortion of the utenne 
cav ity may cause the menstrual blood to flow' back through 
the tubes 
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that the accompanying menorrhagia and dysmenorrhea have 
also disappeared they also were due to the inflammation and 
consequent congestion If a degree of menorrhagia is still 
encountered it ma> sometimes be controlled by st> ptics 

Failure to obtain relief for patients by retroaersion opera 
tions IS thus seen to be due not so much to the fact that the 
wrong t>pe of round ligament operation was selected as to 
the presence of associated disease whicli was not taken care 
of at the time of the operation or quite as often to the fact 
that the symptoms ascribed to the displacement were due to 
other abnormalities 

ENDOMETRIOSIS 

Endometriosis because of its imasivc tendency is usually 
behe\ed to call for immediate operation and unless all traces 
of the affection arc surely eradicated by dissection the ovanes 
frequently are removed without respect to age That this 
view IS not a proper one is shown by i large experience with 
conservative surgery over a considerable period of time As 
the course of endometriosis is usually progressive the disease 
may it is true cause extensive damage to the ovanes or in 
vade the broad ligament and occlude the ureter or spread 
over the rectum Instances arc frequently seen however in 
which the disease does not progress beyond its initial stage 
I have seen proved cases that have remained quiescent and 
i^ymptomless for penods of twenty or more years Operation 
is not indicated simply because typical pud ered nodules are 
found m one or both sacro uterine ligaments bur only in the 
event that the nodules menstruate and cause pain and the 
difHculty seems to be progrcssiv c Progress in the disease may 
be due to the spread from the original graft or to successiv e 
inoculations of endometnum by backflow through the cubes 

If the uterus is recroverted and the endometnal implants 
are producing symptoms the implants should be eradicated 
and the uterus put m position for with the uterus retro 
verted there is a strong probability that regurgitation of en 
dometnal grafts back through the tubes will continue When 
fibroids are present they too by distortion of the utenne 
cavity may cause the menstrual blood to flow back through 
the tubes 
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Endometnosis secondary to fibroids of the uterus demands 
surgical intcnention as uill be discussed later The utcr 
may be already past sa\ing but timely operation may ct i 
sen e the o\ anes 

At operation for endometriosis the endometrial gra r> 
should be removed as thoroughly as possible by sharp disst. 
oon Small areas not easily removed b\ the knife mav l>t. 
destroyed by the light nasal cautery, and larger areas in tla 
rectum or postenor wall of the uterus not removable b\ 
dissection may be destroyed by a larger cautcrv cautiouslv 
used with the flat surface ironing out the grafts One siiould 
Rot go to dangerous extremes to remov c all traces of the dis 
ease If it should happen that a small area escapes attention and 
later grows and causes symptoms, the nature of the disturb 
ance wall be immediately recognized and the recurrent grow th 
can be destroyed by \-rays if castraoon is nor a bar No op 
eration for endometnosis is complete unless the cervLx is thor 
oughly dilated so as to guard against the recurrence of back 
now of menstrual dischaigcs So also, if an early case of 
endometnosis is encountered m which symptoms are not 
severe enough to warrant a major operanon a dilatation of 
me cenix at least should be done so that subsequent grafts 
may not be added to those alreadv present 

FIBROIDS OF THE UTERUS 

Fibroids of the uterus frequently do not interfere with 
pregnancy or the menstrual function in the slightest and may 
^^st many years without much increase in size Since malig- 
nant degeneration of fibroids is rare— if it e\ er does occur— 
tumors of course do not require removal simply because 
sy are present If a fibroid is so located or so large that 
pressure results it had best be removed When a fibroid 
approaches the size of a fetal head even m the absence of 
^Ptoms an operanon should be taken under advisement 
^ecially if the uterus is not paracularly nodular The ab- 
many nodulanons suggests that the tumor may be a 
w}f ^ fibroid has but one nutnent vessel and 

nen the tumor has grown beyond the potential capaaty of 
' to nourish it the tumor may undergo necrosis and 
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that the accompan>jng menorrhagia and dysmenorrhea have 
also disappeared they also ere due to the inflammation and 
consequent congestion If a degree of menorrhagia is sail 
encountered it maj sometimes be controlled by styptics 

Failure to obtain relief for patients by rctro\cnion opera 
tions IS thus seen to be due not so much to the fact that the 
wrong t>pe of round ligament operation was selected as to 
the presence of associated disease w hich w as not taken care 
of at the nme of the operation or quite as often to the fact 
that the s> mptoms asenbed to the displacement w ere due to 
other abnormalities 

ENDOMETRIOSIS 

Endometriosis because of its mv asive tendency is usually 
believed to call for immediate operation and unless all traces 
of the affecuon are surely eradicated bv dissection the ovaries 
frequently are removed without respect to age That this 
view IS not a proper one is shown by a large experience with 
conservative surgery over a considerable period of time As 
the course of endometriosis is usually progressive the disease 
may it is true cause extensive damage to the ovanes or m 
vadc the broad ligament and occlude the ureter or spread 
over the rectum Instances are frequently seen however in 
which the disease docs not progress beyond its minal stage 
I have seen proved cases that have remained quiescent and 
^mptomless for periods of twenty or more years Operauon 
IS not indicated simply because typical puckered nodules arc 
found m one or both sacro utenne ligaments but only m the 
event that the nodules menstruate and cause pam and the 
difilcuky seems to be progressive Progress m the disease may 
be due to the spread from the original graft or to successive 
inoculations of endometnom bv backflow through the tubes 

If the uterus is retroverted and the endometnal implants 
are producing symptoms, the implants should be eradicated 
and the uterus put in posiaon for with the uterus retro 
verted there is a strong probability that regurgitation of en 
dometnal grafts hick through the tubes will continue When 
fibroids are present they too by distortion of the uterine 
cavity may cause the menstrual blood to flow back through 
the tubes 
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ovanes or in the rectum If the uterus is ^\lchout \ iluc to 
such a patient a h\stcrcccom> should be done before the 
otanes also arc jeopardized Again m the csent that fibrouK 
begin to grow rapidlj or become tender to touch or piinful 
the> had best be rcmo\ ed for such s\ niptoms arc indices of 
degenerame change 


OVARIAN TUMORS 

Ovarian rumors arc a source of real danger bccuise of 
their propensit) for nvisting upon their pedicles their low 
resistance against infection and their high potcntiihiv of 
niilignancy Uhen the> arc found before pubertv niul after 
the climactcnc thc> should be removed b\ operition with 
out undue dcla}, for a high percentage of sueh ununis lU 
these ages arc malignant 

Owing menstrual life the chance that an oviriui tnmoi 
tna> be a corpus lutcum cyst should tonstintl) be lioiiu in 
mind Corpus lutcum c>sts arc cspceiall) apt to lie found in 
early pregnancy, when they may be mistil tn for in eetopii 
pregnancy They arc transitory and usually disappear w ithin 
three weeks by the time the nc\t ovulation is due T he pres 
eiace of a corpus lutcum cyst should be suspected if the tu 
mor IS the size of a medium or small orange globulin mad 
freely movable If ebese arc the findings, a waning period of 
three weeks may save the surgeon the ciiabarrissmenr of oj) 
crating upon a disappearing cyst and the patient ma im 
necessary operation 

If an ovanan cyst appears a few weel s or a laaoiath or /o 
3fter an operation for inflammatory disease in the ptivi'j, 
^'hen the tubes have been removed or an ovary Ins bttn ri * 
sected the cyst is probably mftaunmtory in nature or dot fo 
disturbed blood supply Such a cyst is usually fived, 
twist on Its pedicle carries no risk of becoming iriaj/gnanf 
and IS only important because it produces pain Jf cy<tu 
ovary is the only ovary m 3 young woman, it i bcfftr thv> 
no ovary at all provided the pam can be climinired ff the 
cyst IS found by rectovaginal examination to be cUrt again f 
the vaginal vault it can sometimes be drained vagjnalfv 
trocar or aspirating needle with the guidance of rcctov^ 
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inal palpation and under surgical precautions If it cannot be 
safely approached in this manner it may be drained through 
a colpotomy incision under the guidance of direct vision 
In certain instances in my cxpenencc incision and drainage 
have been repeated tvvo or three times before the swelling 
finally disappeared or was so flaccid and small that no pain 
was produced In a young woman this is a valuable technic 
In a woman near the menopause the ovary if painful may 
not be considered so valuable and its removal may be con 
sidered 

0\ anan tumors that are persistent or sw ellings of the ov ary 
that are irregular or fixed should be operated upon early for 
these findings arc some of the characteristics of malignant 
grow ths Tumors that increase rapidly m size or are associ 
ated with ascites may be malignant tliough frequently they 
are papillary or pseudomucinous cystadenomas Fibromas of 
the ovary are also frequently accompanied by ascites Ab 
dominal exploration should be employed even though re 
moval of the tumor at first seems impossible An operation 
with a certainty of cure may occasionally be done in a case 
that at first seemed hopeless 

PELVIC INFECTIONS 

Postabortive puerperal and gonorrheal pelvic infections 

^ in general to be treated medically When the temperature 
^urve and pelvic findings show a localized pelvic abscess 
vv hich is slow in resolving convalescence is greatly hastened 
by a colpotomy incision and drainage Cases thus managed 
heal more quickly and with fewer residual swellings and 
permanently closed tubes than others When the patient is 
making a rapid convakscewcc however vtieision and drain 
age are unnecessary 

Now that we have the sulfa drugs the need for pelvic 
drainage of pelvic abscesses has been very much reduced 
Patients with rapidly fulminating postabortive and puerperal 
pentomtis are now again to be subjected to operation inci 
sion in the midlme draining of localized abscesses the in 
sufflation of sulfanilamide into the pelvic cavity closure of 
the abdominal incision and the oral or intravenous admmis 
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tration of sulh drugs comprise a technic tint is saving man> 
of these patients, \\ hose eases prc\ louslj v\ ere considered 
hopeless 


CERVICAL ATRESIA AND STRICTURE 

Increasing recognition is being given to the importance of 
^struction of the ccrvi\ as a cause of menstrual complaints 
Obstruction may result when the normal cervical opening is 
too small or when the cervical canal is stnetured Atresia of 
the cervix is a frequent cause of cramps at the onset of the 
penod, It tends to progress with time and may lead to a bad 
now of menstrual blood and the production of endometn 
osis In the absence of erosion or cndoccrvicitis, dilatation of 
the cervix so successfully relieves menstrual cramps that it 
should more umversally be employed Young girls who arc 
thus treated early for dysmenorrhea may be sa\ cd much fu 
ture pelvic complaint In older women strictures too fre 
quently result from intraccrvica! cautcnzaoons They follow 
conization and Sturmdorf operations so commonly as to dis 
credit these procedures The administration of radium to 
h amputations of the cervix and trachelor- 

rhaphtes furnish their percentages of strictures 
Dunng menstrual life these strictures obstruct the outflow 
ct menstrual blood so that backache may occur together 
'' I / P^®^°n5cd menstrual flow» the discharge being of a 
'’Malodorous character Suggestive spotting may tal e place for 
T'Jk before and after the menstrual period and pu 
id blood may appear several days after the period is over 
s the difficulty increases a pyometra forms It is important 
at the cervix be patulous even after the menopause other- 
wise pus or blood may accumulate in the uterus A malignant 
Umor of the corpus may thus go undetected until the accu 
Ululated blood which otherwise would have escaped to give 
early notice of danger produces so much pain that the patient 
seeks relief only to find that the cancer has passed the bounds 
0 curability Testing the patency of the cervical canal is a 
part of every thorough pelvic examination 
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hypertensive toxemia of pregnancy* 


WILLtAM J OIECKMANN MDf 

Apprommatem 5 per cent of prcgnint women wlio are 
demered in hospitals m the United States ha\c one or more 
of the following signs edema (excessive weight gain) hvpcr 
tension or albuminuria The maternal mortaht> for these 
patients with noncomulsivc toxemia ranges from zero to 10 
averaging 1 7 per cent Twenty four per cent of 
t e patients w ho hav e one or more of tlie abov e signs Inv e 
gastro mtestma! or renal s>mptoms which 
should be regarded as premonitory to the onset of convul 
sions or coma Fiv e per cent of the toxemic patients hav c 
eclampsia with a nntcrn'il mortaht> which ranges from 2 to 
per cent avenging 13 per cent Obviously cchmpsn 
should be prevented ^ h 

Approximately one half the patients who have so called 
oxemia of pregnancy have permanent vascular disease as the 
asis for the condition The hjpertension ma> be present 
Sore or ma> develop dunng prcgnanc> The following 
ory IS of a t} pical case of sev ere hvpcrtensiv e disease w ith 
renal involvement 


E A 


ANALYSIS OF A CASE 


1930 t"enty-nine years old when first seen by us in 

1P40 h ^ previous obstetric histor> is given in Table 1 In 
, patient had an abruptio placentae at twenty eight 
s w Ith a stillborn prev lable fetus w hich w eighed 8 1 0 gm 
cau^ blood pressure on admission was due to shock 

m 1 hemorrhage The patients blood pressure re 
^ ^^^d after this delivery but she w as v ery anxious 

Department of Obsremes and Gynecoloin The Chicago 
The UmveRitv of Chicago^ ^ 

ment , Dbitetrics and GtHiecoIooy and Chairman of the Depart 

' School of Mcdicme Umvcily of S.ccgo 
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to have a child Her last menstrual penod was January 2 
1941 She was first seen on March 12 1941 and admitted to 
the hospital for stud) and treatment Tlie cold pressor test 
gave an increase in the systolic blood pressure of 45 mm 
(30 mm or more IS abnormal) Tlie pituitnn test gave an m 
crease of 15 mm in the systolic blood pressure ("’5 mm or 
more is abnormal) Essential data arc giv cn m Table 1 
TVllLI 1 

EssEvnvL Dat4 iv Casf or IIyperte sive ToxEmA or P kcva cv 
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500 cc of 20 per cent glucose three times daily for a cck 
in an endeavor to increase the size of the fetus and placcnti 
The time for each injection was at least one hour She was 
also encouraged throughout pregnancy to cat hard candy 
continuously in an cndea\ or to maintain a high level of blood 
sugar This therapy has resulted in the birth of fetuses that 
were larger than prc\ious babies bom to the same woman 
at corresponding penods of gestation The patient was also 
gi\en 2 grains of thyroid daily because her basal metabolic 
rate was minus 12 Aletabohc tests tal cn at tavo month inter 
\als were always negatue Tlic usual finding m these patients 
IS that, despite the stimulus of pregnancy and thy roid med 
ication, the basal metabolic rate docs not increase The pa 
tients also are either ovcn\ eight or tend to gam weight easily 
The caloric intal c of the patient w as 1 ept at 2000 calorics 
by limiting pnmanly the fat intal e The patient ate from 80 
6m of protein daily Our normal patients may have 
milk throughout pregnancy but we insist on a quart a day 
after the twenty eighth week These patients with vascular 
renal disease are encouraged to drink a quart of si immed 
milk or buttermilk throughout pregnancy Since abruptio 
placentae is supposedly amenable to treatment with vitamin T 
and since fetal death is due to marked placental infarction 
retroplacental hematoma or abruptio placentae all having the 
same etiology and differing only in degree, we have been 
pving these patients vitamin E beginning at the twenty 
of pregnancy This patient was given 160 mg 
0 alpha tocopherol daily Neither substance w as of value 
^ j ^ patient was placed on a sodium and chloride 
pow diet because of beginning edema 

inroughout her pregnancy the patient had been told to 
spend ten hours m bed each night and to rest an hour in the 
mormng and afternoon At twenty eight weel s she was told 
to spend all her time in bed and at thirty weel s she was 
rought into the hospital with the idea of terminating the 
pregnancy at thirty two weeks Ophthalmoscopic examma 
Oon m 1940 had shown no retinal changes but in 1941 there 
w as generalized constriction of the retinal arteries and edema 
An elective cesarean section was performed on August 21 
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when the patient was thirty three weeks pregnant 1 he fetus 
w IS 41 cm long and weighed 1645 gm These arc normal 
figures A tubal ligation was earned out The pregnancy 
would not have been interrupted had the albumin in the unne 
remained minimal but as is evident from Table it showed 
1 constant increase and our experience has been that if the 
twenty four hour albumin amounts to 5 gm or more for a 
period of a week or longer the fetal mortality becomes very 
high In view of the steady increase in albumin despite bed 
rest diet and mild sedation it was therefore deemed advis 
able to terminate the pregnancy The postpirrum course was 
uneventful ind when the patient was seen subsequently the 
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inPERTENSUE TOXEMIA OF PIIFCN \NC\ 

A twcntj four hour nniUsis of the iinmrv chlondcs cn 
ables the doctor to dctcmunc ho\\ \\ ell tlic patient is limiting 
the silt intake The cliloridc and sodium intal es w ill usualK 
be less than 1 5 and 0 8 gm rcspcctneU if the unnar) chlo 
ride IS less than 1 8 gm or less than 3 gm as sodium cliloride 
perta\ent> four hours 

DIAGNOSIS 

H>pcrtensi\c patients show varying degrees of albumin 
una an abnormal Addis count and a renal function \\ Inch is 
subnormal or at the lower limits of normal As a rule the 
patients hai e no s> mptoms or signs and it is difficult for them 
to believe that they have a serious vascular renal disease 
Pregnane) usually results in a further increase in the blood 
pressure which is always higher after each pregmnev The 
history of repeated abortions stillbirths or abruptio placentae 
IS characteristic of severe hypertensive diseisc usually with 
renal involvement Syphilis should always be excluded bv a 
serologic test This is especially important if the blood pres 
sure and urine arc still normal cither early m pregnancy or 
between pregnancies Wc have had a number of such patients 
each of whom has had from two to five pregnancies before 
she had a living child 

Renal function tests arc of little \ alue in tlie pre eclamptic 
patients but are of prognostic value in the other types of to\ 
eniia Ophthalmoscopic examination is of value if pathologic 
changes are found, but normal findings may be present in 
grav e toxemia 

Usually after several observations one is able to diagnose 
the toxemia as one of pre eclampsia or hypertensive disease 

treatment of hypertensive toxemia 

The treatment of toxemic patients is summarized as fol 
lows 

Examination 

Ambulatory Weekly or semiweckh 
Hospital The patient is weighed and a twenty four 
hour urine examination for volume quantitativ e 
protein and chlonde and three determinations of 
the blood nressiirp- arf^ marip Hnilv 
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Hypertejiswn 

Relaxation Ten hours rest at night and one hour tnice 
dail> As term is approached more nmc ma> be 
spent in bed until all time is spent in bed 
Sedation Phenobarbital (003 to 006 gm or to 1 
gram three times daily) luminal sodium (0 3 gm or 
S grams one or two times daily) subcucancousij in 
sex ere cases 

Oimmation Soapsuds enema and mild lax:ati\e as 
needed 

Excessive Gain tn Waghi— The diet is composed of \ege 
tables fruits lean meats which must be broiled 
boiled or roasted eggs and SOO cc slummed mdk 
or buctexnulk No pic cake bread butter cream 
grav y soup or table salt is used 
Preeclamptic Salt poor diet protein 60 gm fat75gm 
catboh>drate 230 gm 1900 calorics 
Eclamptic Fruits and fruit juices with sugar Liiuifed to 
five to ten days One thousand calones 
Ede7na —A diet low m sodium and chlondc Ko salt or bak. 
mg powder may be used m the preparation of foods or 
the baking of bread and rolls Salt free butter is used 
No end ers pretzels cheese sausages salted meats and 
fish prepared salad dressings canned soups beer or 
patent mcdicmes for the relief of gasme distress are per 
mitccd There is a very low sodium content in flour 
cream macaroni sugar potatoes squash parsnips let 
ruce kidney beans tomatoes and most vegetables and 
cereals Eggs meat milk beets Brussels sprouts corn 
mushrooms peas and spinach are reasonably low m 
sodium concent and may be consumed in moderate 
amounts Boiling the meat will remoxe most of the 
sodium The broth must be discarded 
Watch water balance (weight) Ammonium chloride 
m 1 gm gelatin capsules arc given eight times daily for 
five days and repeated after a five day interval If symp 
toms of cardiac decompensanon are present the fluid in 
take IS limited to 500 to 1000 cc 
OUgurm or Anuni —Intravenous injection of 500 to 1000 cc 
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of a 20 per cent solution of glucose tw o or three times 
daily Occasionally 500 to 800 cc of i 30 per cent solu 
tion are necessary to produce a diuresis If there is car- 
diac decompensation, 100 to 200 cc of a 50 per cent 
solution IS used 

Profe/WKHJ —Determination of the t\vcnt> four hour amount 
of unnarj protein as a prognostic guide No specific 
treatment 

Cerebral^ Viwd and Gastro mtestitnl Sy inptovis 
Sedation Intravenous glucose Deli\ er> 

The treatment of the case depends in part on the diagnosis 
T the diagnosis is pro eclampsia, there is a possibiht> of 
eclampsia developing If it is hypertensive or renal disease 
eclampsia is not hi ely to occur There is a possibility of fetal 
death, especially after a gestation penod of thirty weel s be 
cause of placental infarction rctroplacental hematoma or 
abrupoo placentae 

Since pre eclampsia is caused by the pregnancy and since 
hypertensive and renal disease arc usually made worse by 
pregnancy it seems obvious that terminauon of the preg 
nancy may be indicated If severe toxemia is present the pa- 
tient must be carefully observed and if labor does not ensue 
termination of the pregnancy is usually necessary 
The following criteria are indicativ e of severe toxemia 

“/i” Group 

The systolic blood pressure is constantly 170 mm Hg or 
show s a persistent daily increase 
1 he protein of the urine exceeds 5 gm in twenty four 
hours or the qualitative test of the twenty four hour 
urine is 3 plus 

The weight gam exceeds 100 gm per day 
Marked edemi suddenly occurs 

‘ B * Group 

Cerebral v isual or gastro intestinal symptoms arise 
Dhguria anuna or hematuria occurs 
Jaundice develops 
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The blood nonprotcjfl mtrogcn is 50 mg or more per 100 
cc 

The pulse rate is 1 20 or more 
Edenn of tlic lungs or c> anosis is present 
The blood shows an increasing concentntton -^s indicated 
bv nn abnormillj high or increasing hemoglobin cell 
volume serum protein concentnrion or specific gravirv 


The adv is'ibtUt> of ternnmtmg the pregnanev is dependent 
on the duration of the gestation theseventv of the s>mptoms 
ind signs and the condition of the cerv i\ 

Qcsttuon of tuevty m “uccLs or lea should be terminated 
if more than one of the above listed cnrerii are present or jf 
there is no apprccnble improvement after sc'cn di>s of idc 
quare treatment 

Creittfioii of twenty kick to thirty one %,eeks should be 
treated medically until thtn> two weeks unless some B 
signs develop or the A signs persist or increase m degree 
despite treatment 

Gestation of f/nrtj t%.o to forry ueeir if B signs are ab 
sent should be treated mcdicall> until the ccrvi\ is ripe 
vv hen induction of labor \mH be successful If the A signs 
increase m degree or if an> of the B signs appear the preg 
nanc> shovild be terminated either bv (1) rupture of the 
membranes and or insertion of i bag or C*) cesarean section 
if the cervix is unctTaccd 

Our results indicate that the cireful lucdtcil wmigeinem of 
the toxemic piticvt if bev,%in ctrly enouq^b niU usually pre 
ime further increase /// the seventy of the symptoms and 
signs until tl e cer ix IS ripe This means that the cerv i\ is 
effaced and dilatable in the pnmipan or soft and partlv dt 
lated in the multipara as determined bv vagina! examination 
and that labor can usuallv be successfullv induced b> niptiire 
of the membranes If contraettons have not begun m twelve 
hours y to 1 mimm {0 03 to 0 06 cc ) doses of pitocin 
should be gn en ev er> thirty minutes until the contractions 
are occurnng regularh at three to fire minute intervals 
Pitocin IS suggested because die pre eclamptic patient usuaU> 
has an oliguna which minute doses of picuitnn exaggerate 
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but It IS not completely free of the antidiuretic hormone and 
should be used with caution 

The patient who does not respond to treatment or his been 
neglected is treated by rupture of the membranes and/or the 
insertion of a bag if the ceixical canal is less than 2 cm long 
or if there is no effacement, b> cesarean section under heal 
anesthesia 

There is fairly general igrecmcnt that the pre eclimptic 
patient ^\lth severe symptoms should be treated as if she had 
eclampsia with great emphasis on immednte delivery be 
cause the average maternal mortality for eclampsia is 13 per 
cent and for nonconvulsive toxemia 1 7 per cent 

TREATMENT OF ECLAMPSIA 

Geiiera/ —Constant observation Retention catheter The tern 
peraturc pulse and respiratory rate, blood pressure and 
unne volume should be determined every hour until the 
patient is conscious Oxygen is administered for marl cd 
c> anosis 

Con nilswm —One or preferably more of the following drugs 
arc used 

1 Alagncsium sulfate 50 per cent solution 10 cc intra 
muscularly and 2 cc after every conv ulsion until 
controlled Maximal amount is 20 cc in twenty 
four hours 

Luminal sodium subcutaneously 0 3 gm (5 grams) 
and if necessary repeated m twelve hours 
3 Morphine sulfate 0 016 gm grain) every hour 
until convulsions cease or respirations become 
twelve per minute 

Chloral hy drate 2 gm (30 grains) in 100 cc of starch 
w ater given by rectum ev ery six to tw civ e hours 
^vimatwn —Soapsuds enema 

yp^teiision —Sedation especially barbiturates and chloral 
by drate 

and Cerebral Sy7/ipto7/is —The intravenous injection of 
tom 500 to 1000 cc of a 20 per cent glucose solution 
two or three times daih given within forty to sixtv 
minutes Sufficient glucose is injected to insure a urinarv 
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volume of at least 30 cc per hour A 30 per cent (fOO to 
1000 cc ) or 50 per cent (200 to 400 cc ) solution is 
used jf an adequate output of unne cannot be produced 
with the 20 per cent solution or if symptoms and signs 
of pulmonary edema appear Nonna! sahne Ringer s and 
bicarbonate solutions are conlraindiested 
Pregnmey —If the patient is in labor delivery may be has 
tened by rupture of the membranes or the use of 
a bag if the patient is not in labor we may after 
a diuresis has been established consider 
A Induction of labor as described above or 
B Cesarean section This operative procedure should be 
performed only if the case is of the severe type or 
if cephalopehic disproportion exists Local anes 
thesia should be used and the cm ironmenc must be 
suitable 

Diet —Nothing is gi\ cn bj mouth until the patient is con 
scious As soon as the stomach is cmpt>ing itself 50 cc 
of a 10 per cent karo s>rup solution is injected through a 
nasal tube and increased 50 cc cver> hour up ro the pa 
nents tolerance (usually 200 cc) and continued iinii) 
the patient is conscious and able to tiVe u atcr and frmt 
juices by mouth 
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THE MANAGEMENT OF THREATENED ABORTION 


PHILIP F SCHNEIDER M D, FACS 

Abnormal utennc bleeding with or \Mthout cramping 
'vhen encountered in the woman with reproductive capabili 
ties must alwajs suggest to the clinician the possibilit) of 
pregnancy with threat to abort Prior to the adv ent of the bi- 
ologic tests for pregnanc> (the Aschhcim Zondel test and its 
modifications) it w as impossible in many instances to differ- 
entiate between earlj pregnancy with threat to abort and 
u^nne bleeding associated with other menstrual irregulanties 
rhe general a\ailabht> and accuracy of these pregnane) 
tests have made it possible in most instances to establish a defi 
nite diagnosis of pregnane) and to eliminate long penods of 
uncertainty, enforced inacm ity and extremely costly therapy 
hen no pregnane) exists 

estimate made by Taussig* that of the 600,000 to 
700 000 abortions which occur annually m the United States 
only about 30 per cent are spontaneous emphasizes the im 
portance of careful investigation in each case as to the possi- 
ility of previous attempted abortion cither by the patient or 
y the professional abortionist 


DIAGNOSIS 

In the actual management of the patient who presents her- 
self to the chnician with the symptoms of threatened abortion 
recent developments in the field of endocrinology must not 
j considered as a panacea but must be utilized as a valuable 
^ conservative methods which have been devel 

ope Despite the fact that the evidence indicates that the 
greatest number of abortions may be due to endocrine de 
lencies it must be emphasized that a constant and impor 
minonty are definitely I nown to be due to constitutional 
^ ***gchanical causes no t involving the endoenne system It 

Obstetnes and Gynecology North^v estern Universit) 
pital E\ anno° Obstetneran and Gj necologist E% anston Hos 
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IS consequent!) neccssar) that a comprehensive ins estigation 
be made jn each instance and that the possibility of the dc 
velopment of unfasorable sequelae should ahvajs receive 
consideration 

After bed rest has been msruutcd a detailed history and 
careful physical exammstton arc essential primarily in cstab 
lishmg the diagnosis of pregnane) and eliminating constitu 
tional disease as an ctiologic factor Careful rectal c\anuna 
tion when \ agmal cxammation is contraindicated ma> be of 
assistance not onl) in confinnmg the diagnosis of pregnancy 
but also in revealing the presence of uterine malpositions 
c>sts fibroids pelvic inflammatory disease or tubal preg 
nancy Pulse rate temperature levels and leukocytic reactions 
in view of the reluctance of most patients to admit attempts 
at interference are of extreme value m dilTcrcntiating be 
cvv cen induced and spontaneous abortion and benv ecn septic 
and relatively aseptic vaginal and uicnne tracts A Kahn or 
Wassermann test is required m most states during pregnancy 
and if taken at this time may occasionally reveal luetic infec 
tion as the cause of abortion 

If the diagnosis of pregnancy cannot be estibhshed from 
the history and physical findings a cathetenzed specimen of 
unne for biologic test for pregnvicy frequently provides \al 
uable information A norma! active response m the ovary of 
the rabbit not only establishes diagnosis of the pregnanev 
but it is presumptive evidence that the embry o is still living 
Total absence of reaction may mean that the pregnancy either 
his never existed or that death of the embryo has occurred 
This interpretation how ever must be used guardedly The 
author has observ ed two cases in vv hich threat to abort (at 
three months and four months rcspcctiv elv ) \v as accompanied 
bv a complete but only temporarv absence of the pregnancy 
reaction In each insKincc the pre^ancy reaction returned to 
normal w ith the cessation of cramping and bleeding and the 
pregnancies were carried successfully to terra 

GENERAL MANAGEMENT 

Tiie amount of bleeding and the ^v ency of the cramping 
are the best immediate indications as to the inevitability of the 
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loss of the prcgnanc\ Bleeding m excess of compinbihty 
with maternal safet) or without sc\ ere cramping usu 
ally necessitates thenpeutic measures incompatible with pro 
longation of the pregnancj c\cn in the occasional instincc 
where the embr>o niaj stili be intact and Ining TIic report 
of Witherspoon’ of a momlit> rare of 9 per cent resulting 
from operamc interference, in contrast to total abspnee of 
mortality in an equal number of cases treated w ithout opera 
ti\e interference substantiates the general realization that 
ujth conservative vnnagement spontaneous evicuation of the 
uterus uiU occur in most instances The practice of the imme 
diate injection of morphine pantopon or other narcotics at 
the first etidence of bleeding and uterine cramping in early 
pregnancy has fallen into disrepute as a result of e\ idence in 
dicatmg that these substances at times enhance rather tlnn in 
hibit uterine motilirv 

^Vhen bleeding becomes sufficIcntl^ sc\ ere to justif\ dis 
regard for the integrity of the embryo pitocin or some form 
of the oxytocic pnnciplc of the posterior pituitary may be 
pven parenterally supplemented by ergotrate inrramuscu 
M j enously or orally in adequate amounts to control 
bleeding Usually 1 cc of pitocm intramuscularly accom 
panied by the administration of Vt.o gram of ergotrate in 
travenously and followed by the oral administration of K o- 
^^hlets every four to si\ hours is sufficient to control the 
teeding md effect spontaneous evacuation of the uterus 
aaithin twenty-four to forty eight hours E\ccssi\e pain due 
to cramping may under these conditions be controlled with 
fworphine or pantopon as required It is only in the occasional 
induidual that hemorrhage cannot be controlled in this man 
ner and that operative interference directed toward evacua 
tjon of the uterus becomes imperatn e Tarly transfusion m 
e e\ent of excessive blood loss is of importance to the im 
mediate welfare of the paaent and mav be beneficial m com 
’ting the increased incidence of infection w hich accompanies 
operative intervention 

Complete spontaneous evacuation of the uterus is usually 
o owed by cessation of cramping and bleeding at which 
all oxytocics and narcotics may be discontinued Failure 
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of complete cMcuation with retention of decidinl tissue usu 
ally results in continued bleeding with or without intermittent 
cramping Contimicd administration of ergotrate and the id 
ministration of estrogenic substances will in most instances 
be all that is necessary to promote spontaneous emptying of 
the uterus Continued moderate bleeding with or without 
cramping for longer than forty eight hours after the cmcui 
tion of a major portion of the products of conception is m 
variably an indication that some remnants of decidual tissue 
ha\ e been retained and for economic reasons may in certiin 
instances in the absence of evidence of infection be accepted 
as indication for operative interference 

Missed abortion as indicated b> a previous positive diag 
nosis of pregnancy followed by disappearance of the preg 
nancy reaction and cessation of grow th or regression m size 
of the uterus unaccompanied b> bleeding is best treated by 
conservative measures A policy of watchful expectancy is 
usually rewarded by the spontaneous evacuation of the uterus 
accompanied by a minimum of bleeding and cramping Dur 
mg the intenm between death of the embryo and eventual 
ev acuation of the uterus or the return of the normal menstrual 
cycle the patient should be under constant observ ation di 
rected particularly toward the early recognition of the devel 
ipment of hydatid mole or chononepithelioma In this type 
)f abortion the administration of estrogenic substances has 
ilso been suggested as an effective means of promoting evac 
lation of the uterus 

The presence of elezation of temperature and pulse rate 
iccompanied by leukocytosis in threatened abortion while 
lot always conclusive evidence of previous invasion of the 
iitenne cavit> is with few exceptions an indication of uifec 
non of the birth canal and a contraindication to operativ e in 
terference unless excessive bleeding cannot be controlled in 
any other manner Every attempt should be made to control 
hemorrhage and pain by means of oxytocics ergotrate and 
narcotics The intelligent use of sulfonamides and repeated 
blood transfusions if necessary are recognized as the most 
effective measures of combatmg sepsis and in the event that 
operative interference is necessary because of prolonged and 
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moderate bleeding, ten days of normal temperature accom 
panicd by return of the w lute count and sedimentation rate 
to normal should be accepted as the onl> acceptable critcrn 
for such interference If exccsstjc bleeding continues in spite 
of all possible conscraative measures and the immediate wel 
fare of the patient demands operative interference despite 
evidence of sepsis in the birth canal, evacuation of the uterus 
should be earned out as gently and as rapidl> as possible and 
a uterine pack inserted All possible methods to combat the 
infection should be used and the pad ing remov ed in from 
twelve to twenty four hours In the presence of infection the 
continued admimstration of the oxytocics may be of value 

ENDOCRINE FACTORS 

Since this presentation mainly concerns the management of 
the smaller group as represented by the 30 per cent of cases 
m which the threat to abort occurs spontaneously, general 
consideration must be giv en pnmanly to our present 1 novvl 
edge of the etiologic factors in this particular group Tlic 
consensus of most authontics indicates that the greatest single 
factor in spontaneous abortion is de^clopvieinal defect of the 
ovtnn and its appendages Irving^ has reported from an ex 
haustive study of specimens that in 70 per cent of spontaneous 
abortions such defects of the ovum or its appendages were 
found in the remaining 30 per cent the ev idcnce suggested 
niatemal defects in 17 per cent thus leaving onl> 13 per cent 
|n this particular series in which abortion might conccivablv 
nave been prevented The discouraging prognosis indicated 
hy the above report, although distinctly valuable in emphasiz 
ing the difficulties confronting us, is somewhat mitigated by 
the realization that these figures represent only those speci 
niens obtained as a result of abortion and give no information 
as to the number of threatened abortions m the same group of 
pr^nancies which are successfully earned to term 
Previous concepts of the primary cause of fetal abnormal 
ity predicated essential abnormalities of either the ovum or 
^ c sperm Fortunately, more recent observ itions offer at least 
presumptive evidence that lacL of a normal endovietninn may 

c the most important cause of embryonic death or maldevel 
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of complete evacuition uilh retention of decidml tissue usu 
allv results u\ conunued bleeding \\ ith or without mtcrmittenc 
cramping Continued admimstntion of ergotrate and the ad 
ministration of estrogenic substances \mII in most instances 
be all that is necessary to promote spontaneous emptying of 
the uterus Continued moderate bleeding with or without 
cramping for longer than forty eight hours after the ei acin 
non of a major portion of the products of conception is in 
tanablj an indication that some remnants of decidual tissue 
have been retained and for economic reasons may in certain 
instances in the absence of evidence of infection be accepted 
as indication for operatn e interference 

Missed abortion as indicated bv a previous positive diag 
nosis of pregnancy followed by disappearance of the preg 
nancy reaction and cessation of grow th or regression m size 
of the uterus unaccompanied by bleeding is best treated b> 
conservative measures A policy of watchful c\pcctanc\ is 
usually rewarded by the spontaneous evacuation of the uterus 
accompanied by a minimum of bleeding and cnmpmg Dur 
ing the intenm between death of the embryo and eventual 
evacuation of the uterus or the return of the normal menstrual 
cycle the patient should be under constant observation di 
rected particularly toward the early recognition of the dev el 
opment of hydatid mole or chononepithehoma In this type 
of abortion the administration of estrogenic substances has 
been suggested as an effective means of promoting ev ac 
nation of the uterus 

The presence of eie^ration of temperature and pulse rate 
iccompanied bv leukocytosis m threatened abortion while 
not alwavs conclusive evidence of previous invasion of the 
uterine cavity is with few exceptions an indication of infec 
non of the birth canal and a contraindication to operative in. 
terference unless excessive bleeding cannot be controlled in 
any other manner Every attempt should be made to control 
hemorrhage and pam by means of oxyiocics ergotrate and 
narconcs The intelligent use of sulfonamides and repeated 
blood transfusions if necessary are recognized as the most 
effective measures of combating sepsis and in the event that 
operative interference is necessary because of prolonged and 
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moderate bleeding ten days of nonml tcmpcnturc accom 
pamed by return of the white count and sedimentation rate 
to normal should be accepted as the only acceptable critcrn 
for such interference If exccssue bleeding continues in spite 
of all possible consen ativc measures and the immediate w cl 
fare of the patient demands opcratnc interference despite 
evidence of sepsis in the birth canal evacuation of the uterus 
should be earned out as gently and as rapidly as possible and 
a uterine pack inserted All possible methods to combat the 
infection should be used and the pad mg removed in from 
twelve to twenty-four hours In the presence of infection the 
continued administration of the ovytocics may be of v alue 


ENDOCRINE FACTORS 

Since this presentation mainly concerns the management of 
the smaller group as represented by the 30 per cent of cases 
in which the threat to abort occurs spontaneously general 
consideration must be given primarily to our present 1 now I 
edge of the etiologic factors in this particular group The 
consensus of most authontics indicates that the greatest single 
factor m spontaneous abortion is developiuevtnl defect of the 
oviun and tts appendages Irving^ has reported from an e’c 
naustive study of specimens that in 70 per cent of spontaneous 
abortions such defects of the ovum or its appendages were 
Obnd m the remaining 30 per cent the ev idcncc sug£?ested 
maternal defects m 17 per cent thus leaving only 13 per cent 
|n this particular senes in which abortion might conceivablv 
a\e been prevented The discouraging prognosis indicated 
y the above report although distinctly valuable in emphasiz 
mg the difficulties confronting us is somewhat mitigated by 
e realization that these figures represent only those speci 
mens obtained as a result of abortion and giv e no information 
to the number of threatened abortions in the same group of 
P^'^nancies which are successfully earned to term 
itv concepts of the primary cause of fetal abnormal 

tl^ essential abnormalities of either the ovum or 

fortunately more recent observations offer at least 
be evidence that Jack of a normal endometrium may 

e most important cause of embryonic death or maldevel 
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opment and ma> consequently be one of the most important 
factors m the prevention of abortion Grecnhill s® report of 
the marked increase in fetal abnormalities m placenta pracvia 
and Mali s* report that 96 per cent of o\ a obtained from tubal 
pregnancy showed evidence of abnormality seem to sub 
stantiate this contention 

Purification isolation and standardization of the estrogens 
and progesterone and the development of methods of assav 
of these substances have increased our knowledge of the 
physiology of menstruation and reproduction appreciably 
It has been established that one of the chief functions of the 
ov arian hormones cstrm and progesterone is the preparation 
of a nidatory endometnum The estrogenic substance is re 
sponsible for the dev cloprocnt of a prohfcrativ c endometnum 
while ovulation followed bv corpus lutcum formation pro 
vides the progesterone action on the cstroQ,cn prepired endo 
metnum which results in the sccreton or mdatorv endome 
tnum necessary for the implantation and dev elopment of the 
fertilized ovum 

Progesterone 

When progesterone was first suggested as of possible value 
'' the prevention of abortion on the basis of its inhibiting 
^ action on uterine contractions the possibility of an increase 
ill the number of fetal abnormalities carried to term received 
-^fearful consideration The absence of such increased incidence 
of malformation in the numerous senes reported has been ob 
served with considerable relief and lends support to the 
theory that in addition to its inhibiting effect on uterine con 
tractions progesterone possibly^ exercises an even more im 
portant function by a beneficial effect on the endometnum 

As a result of the observations of Falls Krohn and Lack 
ncr’^ ® that progesterone inhibits uterine motility in the post 
partum uterus of the human progesterone has for the past 
seven years been accepted and used as a specific in the treat 
menc of threatened and habitual abortion Essentially in most 
reports the results of therapy have been much more success 
ful in the treatment of habitual abortion when therapy has 
been started pnor to threat to abort than m the treatment of 
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threatened abortion when therapy was not instituted until 
alter bleeding ind cramping had occurred Because of the 
rather frequent failures of progesterone therapy m threatened 
abortion its merits have been questioned by many However 
when w e consider that in many instances death of the embryo 
may have occurred prior to the manifestations of thrcit to 
abort, the explanation of the relatively poor results becomes 
obvious The inference to be derived in regard to threatened 
abortion would seem to be that although a poor prognosis 
exists, adequate therapy should not be denied those patients 
m whom destruction of the embryo has not been ascertained 
Alore adequate methods of proper selection of cases, when 
available, should improve the results 
Numerous senes of cases have been reporred since 1932 in 
'vhich progesterone has been used either as the sole therapeu 
tic measure or m combination with vitamin and thyroid ther 
3py The importance of thyroid function m stenhey and 
abortion has been indicated by the work of Litzenberg® and 
With the increasing evidence of the relationship between the 
vanous components of the endoenne system to threatened 
abomon his observations become increasingly significant 
evidence has also been accumulated which suggests an inter 
relationship between the endoennes the vitamins and the 
nunerals and directs attention to tlie worl of Shute*° stress 
the role of vitamin E and to the recent observations as to 
the role of vitamins C and K It is of interest that despite 
many individual spectacular results obtained with thyroid and 
'^itamin therapv much more consistent results have been pos 
sible since the ovanan hormones have been used 
Because of the difficulty in establishing the need for the 
' anous vitamins and in ascertaining those instances in w Inch 
’■^^t'apv v\ill be of direct benefit a combined method 
therapy has been advocated in which vitamin E and 
^y^ota arc administered m con|unction with the progestcr 
«ne therapy Collins and Weed ** in their excellent summary 
nf ^ ^ have submitted evidence indicating the value 

such combined therapy Kotz Parker and Kaufman* have 
cently reviewed the literature and tabulated these vanous 
ports m addition to reporting the results m a senes of 226 
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personal cases m which they had used progesterone in con 
junction with thyroid and Mtamin E therapy 
The series of cases reported by Kotz and his collaborators 
IS by far the largest of any senes reported to date and 
the results obtained with progesterone therapy arc charac 
tenstically illustrate e of those which ln\e been prcsiously 
reported as indicated in Tables I 2 and 3 For a com 


T\BLE I 

llABnUAL \B0BT10'< TsCATCD Tl-mt PSOCESTEKO t 



\ of Cases 

S cc ful 

Aborted 

P VI u ly ported i 1 te me 

273 

216(79'~> 

57 

KoU t 1 

•12 

37 


Tot 1 

315 

253 (82 2 ) 

6 (1 8 ) 


TABLE 2 

TitREATEVEO AnoRTiov Treated tv-rm rseoESTUto t 



DEB 

Succ &f 1 

Aborted 

P VI usly eporfed nit t 

69 

57 (82 

1 (17 4^1 

Kotz et al 

139 

74 (SS*’) 

6 (47t^l 

T t 1 

208 

131 (63 y ) 

77 (36 1 ) 


i TABLE 3 

^ Threate’jep Abortion wrtnoiTT Progesterone Therapy 



No of Case 

S cce ful 

Abo ted 

K tz et 1 

45 

28 (52") i 

17 (389') 


plete analysis the reader is referred to the publication of 
kotz and his associates but for the purpose of this presen 
ration it is sufficient to call attention to certain conclusions 
which the authors have emphasized namely that (1) results 
with prophylactic progesterone therapy m habitual abor 
tion have been more consistent than those in threatened abor 
non (2) in patients becoming pregnant after treatment for 
sterility the danger of abortion is increased (3) the incidence 
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of premature labor and fetal abnormality is greater than the 
normal expectancy whtn bleeding occurs during pregnancy 
(4) no appreciable increase m the incidence of fetal ab 
normahty was encountered as the result of progesterone 
therapy 

In spite of the supenonty of proph> lactic therapy in con 
trast to therapy instituted only after threat to abort has mam 
fested itself consideration of the results leaves much to be 
desired and suggests that progesterone therapy alone may not 
provide the ultimate in possible accomplishment in the treat 
ment or prev cntion of abortion 

Krohn and Harns^® have reported a senes of cases in vv hich 
oral pregnenwoIoTie m the form of Pranonc (anhydro hy 
droxy progesterone) (Schenng Corporation) was used in 


TABLE 4 

ORAt PREGVTVrsoiXIVF IV THREATENED AND H \BITUAL VUORTION 



No of 
Cases 

Successes 




39 


7 

82 

Habitual abortion 

11 

10 

1 

91 

o of these patients threatened to 



abort dunng present pregnancy 
Total 


42 

T 



Stead of parenteral progesterone (Table 4) The results 
obtained 82 per cent of successes in threatened abortion 
and 91 per cent of successes m habitual aboruon, are some- 
what better than most of the results obtained when pro 
has been used parenteraily It is of interest and pos 
sible significance that Emmens and Parkes” have demonstrated 
that oral pregnemnolone in addition to its progestational activ- 
ity also produced estrogenic stimulation in the rat vagina and 
that Burge^® has substantiated these findings m experimental 
animals and presented additional evidence that pregnenmo 
one and progesterone are not biologically identical The pos 
sibiUty of an estrogenic effect as a factor in the clinical 
considered 

The recent report of Falls“ on the improved results ob 
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tamed m aboraon by the use of corpu: luteurn extract m con 
trast to those obtained %vith progesterone preparaaons is also 
of interest Due to the fact that this substance is not a pure 
extraction product of the corpora lutca of animals the possi 
biUt> of the presence of small amounts of estrogemc sub 
stance must be considered as a factor in the lmpro^ ed clinical 
results and suggests an interesang problem for imesngation 
Some skepticism as to the necessit> or adv isabilit> of pro 
gesttrone therap> m c\er> instance of threatened or habitual 
abortion has resulted from the apparent exaggeration of bleed 
mg and cramping tolIo^\lng the administration of progester 
one in the occasional patient Such expcnenccs have been 
responsible for the comicoon that progesterone has increased 
rather rather than decreased the tendenqs to abort m those 
patients m u hom this manifestation u as obsen cd TTic author 
has encountered such reactions m a considerable number of 
cases and Ins suggested as the cause that either CNCcssnc dos 
ages ^ve^e administered or that progesterone ma\ have been 
entirelj concramdrcaced m these particular panents 
The dosages of progesterone used at present have been al 
most entirely empirical Experimental t \ idence obtained by the 
"^ect of Its adnunistration on uterine monht\ in the nownl 
i 1 patient and e\idcnce obtained from urinarv 
' rignandiol determinations ha\e been utilized m the attempt 
determine physiologic dosage requirements Smith and 
Smith and Broiin and Venning have demonstrated that nse 
in urinary excretion levels of pregnandiol occur only after the 
administration of massiv e dosages of progesterone If this later 
observation is used as the criteria of physiologic dosage re 
qmrements adequate therapy will be economicilly impossible 
m the average patient Hamblen” after extensive cxpenencu 
with unnary pregnandiol determinations states that the 
studies of unnary titers of the pregnandiol complex arc of no 
clinical value in rhe diagnosis or treatment of impending or 
habitual abortion and that panents may threaten to abort 
when pregnandiol titers are normal He also suggests the 
possibility that large doses of pixigesterone mav precipitate 
abortion bv depressing the metabolism of mtnnsic progester 
one 
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Estrogens 

That progesterone nia> not ah\‘i>s be the sole o\anin fie 
tor m abortion is strongK suggested b> our mcrcising 1 now 1 
edge of the role of the estrogens m the dcielopmcnt of the 
normal endometrium On the assumption tint i nomnl pro 
liferatue endometrium must be present before adequate 
amounts of progesterone cm produce i normal secretor) cn 
domemum, it seems possible tint in the absence of i nomiil 
production of estrogens an adequate proliferate c endomt 
tnum ma\ not be nailable and c\cn normal amounts of pro 
gesterone will not produce a normal nidators endometrium 
This obsenation suggests the possibihta that in some in 
stances the basic dcficicnc> ma> be of the estrogens rather 
than of progesterone 

T\mLo 


Co«p\«i<;ov OP Results with Lstroces \np "Ith pRorrsTEROVE 


■I 








16 1 

9 

7 i 

0 1 

0 


24 1 


5 1 

11 1 

1 

Total 

40 

16 

12 

11 

1 


Increasing evidence supporting these theories is slowly 
accumulating In two recent publications the author has 
presented assay and clinical evidence w Inch suggests that nor 
nial menstrual and reproductive function is dependent on 
normal balance between the estrogens and progesterone and 
rhat normal balance is of greater significance than quantita 
nve production In the small senes of cases of threatened and 
habitual abortion which were presented (Table 5) it will be 
observed that of the sixteen cases of habitual abortion treated 
prophylacticallv m whom two or more previous pregnancies 
had been lost nine were treated successfullly with estrogemc 
substance and seven v\ith progesterone Of twenty four cases 
in which therapy was not started until threat to abort oc 
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curred only seven cases were sicccssfiilly earned to term 
Mjch estrogenic therapy and five with progesterone while the 
remaining rvv eK c eases aborted No fetal abnormalities \\ ere 
encountered in an> of the cases which were successfully car 
rjcd CO term 

It IS of interest to note that m both senes more cases were 
earned succcssfuUj to term with estrogenic therap> than 
w ith progesterone thcr3p> Despite the small number of cases 
involved the fact that no failures occurred m the prophj hctic 
series and that no malformations \v ere encountered in the sue 
ccssfully treated patients m either group may be additional 
evidence of the role of the endometnum m abnorrml dev dop 
ment of the fcmlizcd ovum 

Vaginal Smear ai a 0 agnostic Measure and lor Determ nation of 
Dosage 

Since these statistics were compiled the conclusions arns cd 
at as a result of assay and clinical observation have been fur 
ther substantiated b> means of the vagina! smear seamed ac 
cording to the original technic suggested by Papanicolaou 
A much larger scries of cases of threatened and habirual ahor 
non have been treated with comparable results Determmanon 
of the t>pe of deficiencies te estrogen or progesterone 
V hich exists and of dosage requirements in each indn idual 
» VC been greatly facilitated by a variation in the mtcrpreti 
lon of the vaginal smear which wiU be described in a subsc 
quent publication At present how ever it may be stated that 
by both clinical and vaginal smear entena the indications arc 
chat true physiologic results arc best obtained b> means of 
STUxU dosages of either the estrogens or progesterone de 
pending upon the existing deficiency lAcessive dosages of 
either substance arc usually capable of producing evtreme 
exaggeration of the same symptoms w hicH existed as a result 
of the onginal deficiency In cstrogemc therapy oral admin 
istration has produced more consistent results and has been 
found to permit a more umforin stafailixation of dosage than 
can be obtained with parentcwl therapy Average daily dos 
age requirements have been found to be less than 240 day 
oral units of Colhp $ emmemn Continued administration of 
adequate amounts results rn steidiiy decreasing therapeutic 
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requirements and necessitates correspondmg reduction of 
^erap) until a maintenance dosage has b-^en esTabIi';h'*d in 
each indnndual In progesterone deficiencies the maMniuni re 
quiremenis have rareh exceeded Ho mg of proluton (Scher 
mg) and eten these small amounts arc neccssarv onI\ at 
infrequent inten als. 

It has also been obsen ed that cxces«n\ c dosages of either 
the estrogens or progesterone (as evaluated b' the \aginjl 
miear mterpretanon) usualK arc capable of produang ex 
tremc exaggeraaon of the same sa mptoms v hich existed as a 
of the original defiaenc\ Exj/rt dosages are necessan, 
to obtain maxunum results. These obsen anons suegc^^ that 
of our failures m the treatment of that group of threat 
^•d and habitual abortions which are due to endoenne de 
namaes ina\ be eliminated with the deAclopm'mr of the 
'-?nal smear as a diagnosnc measure and as an accurate 
method for dererminaaon of dosage 
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curred onlj^ seven ciscs were successfully earned to term 
\sith estrogenic therapy and with progesterone w lulc the 
remaining twelve eases aborted No fetal abnonnahcies were 
encountered in any of the cases which ■were successfully car 
ned to term 

It IS of interest to note that m both senes more eases were 
earned successfully to term with estrogenic therapy than 
with progesterone therapy Despite the small mimbcr of eases 
inv olved the fact that no failures occurred m tlic prophy lactic 
senes and that no malformations were encountered in the sue 
cessfully treated patients in either group may be additional 
evidence of the role of the endometnum in abnomiil develop 
menc of the fertilized ovum 

Vag nai Smear ai a Diagnostic Measure and for Determination of 
Dosage 

Since these statistics were compiled tlie conclusions armed 
at as a result of assay and clinical observation have been fur 
ther substantiated by means of the vaginal smear stained ac 
cording to the original technic suggested by Papanicolaou ^ 
A much larger scries of eases of threatened and habitual alior 
non have been treated with comparable results Decerminition 
of the type of dcflcienaes te estrogen or progesterone 
which exists and of dosage requirements m each individual 
\ve been greatly facihcatcd by a varntion in the interprctt 
tion of the vaginal smear which wiH be described m a subsc 
quent publication Ac present bow'Cvcr it may be stated chat 
by both clinical and v aginal smear entena the indications ate 
that true physiologic results arc best obtained by means of 
S7?iaU dosages of either the estrogens or progesterone dc 
pending upon the existing deficiency Excessive dosages of 
Cither substance are usually capable of producing extreme 
exaggeration of the same symproms which existed as a result 
of the onginal deficiency In estrogenic therapy oral admm 
istrauon has produced more consistent results and been 
found to permit a more uniform stabilization of dosage than 
can be obtained with parenteral therapy Average daily dos 
age requirements have been found to be less than 240 day 
oral units of Colhp s emmemn Continued administration of 
adequate amounts results in steadily decreasing therapeutic 
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PREGNANCY IN THE CARDIAC 
UESTEB E FBANKENTHAU Jr MD FACSf 

The trcaniient of the cardnc dunng and hbor 

has been complctel\ nltcred in the last t\\cnt\ > c 

we now consider the prcgnanc\ as i conip ica 
cardiac condition L\en with our present know e g 
subject, how e\ cr not onl> the immediate but a so 
prognosis IS t erj uncertain k- com 

lem correctl) and to better the prognosis there m , . 

plete cooperauon between the cardiologist and t c 

The reported incidcnct of cardiac conditions in 
lanes from 0 16 to 4 15 per cent with an aterage o 
’’percent , , 

The criteria upon which the diagnosis is base 
diastolic murmurs (2) cardiac cnlirgcment ( ) , 

and (4) histor\ or signs of cardiac failure It is 
the \ast maiorit> of cases the first n^o criteria are 
most frequenci) encountered and the latter tw o are 
alw a\ s found in conjunction w itli the first tw o 
Should the cardiac become pre^naiit^ This of course 
difficult question to answer Much has been written on 
subject and ^et it is impossible to set down an\ last 
uhich will allow the phasician to state that one cardiac ma 
become pregnant and another ma\ not 
Of one thing we arc certain and that is that al 
whether pregnant or not should be under the care or a p 

From the Department of Obstetnes and G^uecolot^ Michael R 

+ Associate in Obstetnes and G%necolotf\ Ali^ael Reese Hospital At 
tending Obstetncian and Gynecologist Alandfl Cbmc 
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cian The importance of reporting for routine check ups 
should be impressed on them When such visits arc made, the 
advisability of their becoming pn^nant can be fully discussed 
with them and their chances of sur\iving a pregnancy e\ 
plained The girl who gives a history of repeated cardiac dc 
compensations or whose hcan is fibnllating presents a very 
bad prognosis and should be so told On the other liand 
though the patient w ith only a mitral stenosis and no history 
of congests e heart failure or arrhj thmia still has not as good a 
chance of surviv al as the patient with a normal heart she is 
inhmtely better off than the one who lias experienced con 
gesme failure 

management of the pregnant cardiac patient 

Therapeutic Abortion 

The incidence of therapeutic abortion m cardiacs has been 
greatly decreased m the last two decades This decrease is un 
doubtedly due to two causes (1) we I now that an abortion 
even m early pregnancy is a very hazardous proci.dure from 
the cardiac standpoint and (2) education of the severe 
cardiacs and modem birch control measures have greatly rc 
duced the number of cardiacs with poor prognoses who be 
■V come pregnant Women with severe heart disease still do 
become pregnant however and then the physician is faced 
1 jwith a senous problem Unfortunately we again have no 
^ yardstick by which we can be guided Any manipulation 
in such a case involves grave nsk and therefore should be 
avoided If the patient has become pregnant fully aware of 
the nsk she is running and snJl elects to continue the preg 
nancy she should be treated as outlined later If on the other 
hand she has become pregnant unaware of the seriousness of 
her cardiac condition and its relatively poor prognosis her 
cardiac condition must be treated until the optimum response 
IS obtained before emptying the uterus The best method of 
delivering such a cardiac is by abdominal hysterotomy Oc 
casionally a comphcating infection anses early in the preg 
nancy that jeopardizes the life of the patient Here likewise 
a therapeutic abortion is indicated With good health restored 
a future pregnancy mightbe attempted with much less nsl 
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Methods to Prevent Cardiac Failure m the Patient Who Is to 

Carried to Term 

In addition to the usual prenatal care, the cardiac patienr 
should be carefully studied and her heart condition evalu itcd 
The goal for which ^\e strive is that there shall be no bred 
in the compensation of the heart dunng the prcgnanc> 

At the first visit a thorough ph>sical examination sliould 
be made Special emphasis should be pi iced upon the finding 
of foci of infection When found they should be eradicated 
as soon as possible For example if the tcctli arc m bad condi 
lion cavities should be filled and extractions performed ir 
necessary In the latter instance wc bclicv c it best to h iv c this 
procedure carried out at home or in the hospital vv here the 
patient will spend two nights so that the increased burden 
of traveling to and from the dental office will not be added to 
the process of extraction I cannot ovcrempliasizc the im 
portance of eradicating foci of infection so as to prevent if 
possible the chance of an inrcrcurrent infection during the 
pregnancy which would onl> add to the load the damaged 
heart must carry 

Laboratory exavnnatton of the blood and urine should be 
Undertaken Positive serologic findings naturally call for spe 
cific treatment Anemias arc not infrequently encountered 
3nd, if early treatment is instituted difficulty later in the 
pregnancy can be avoided Ferrous sulfate in 2 to 5 gram 
capsules four times a day will suffice in most instances Tx 
amination of the unne may disclose the presence of a reduc 
*ug agent A differential diagnosis between glucose and lactose 
(niilk sugar) should be made and this can be done easily by 
the fermentation test If glucose is found a dietary regimen 
tnay be all that is necessary while in more severe cases the use 
of insulin may be indicated Pus m the urine points to a 
unnary tract infection which in our hands responds very 
nicely to sulfathiazolc in 7 5 grain doses four times a day until 
the unne clears 

Another important observation to be made at the first cx- 
sniination is the •weight of the patient If she is too obese it is 
advisable to put her on a diet from the beginning of preg 
nancy Usually the elimination of fats such as sauces butter 
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cream soda fountain dnnks ice cream and candy ill suffice 
Ho\\e\er if subsequent examinaaon shows that the patient 
continues to gam a more ngid diet restncted to 1000 calories 
a day should be enforced Aly patients dunng pregnancy 
are allowed a maximum gam of 15 to 20 pounds especially is 
this true of the cardiacs In some of the cases of obesit> 
weight IS actually lost However in ones zest to keep down 
the weight of these patients the importance of the well bal 
anced diet must not be overlooked— well balanced not only 
so far as fat carbohydrate and protein are concerned but 
also in mineral salts and vitamins An adequate ingestion of 
vitamins may be assured by the inclusion in the diet of plentv 
of fresh vegetables and fruits (preferably uncooked) and the 
judicious administration of vitamin preparations Fruit juices 
and milk should be taken in moderate amounts Tltey along 
with other fluids are best tal cn between meals so as nor to 
overdistcnd the stomach This plan should be followed m all 
cases of cardiac disease but especially during pregnanev 

At her first visit a daily regimen should be outlined for the 
patient She should be made fully cognizant of lier cardiac 
condition m order to enlist her cooperation It should be cm 
phasizcd that as soon os any illness or untoward svmptom 
^occurs she must mimediatcly go to bed and call the physician 
hus troublesome complications may be avoided 
\ Rist IS 111 ewisc most important for the cardiac during preg 
^ancy a minimum of eight to ten hours in bed each night is 
essential Likewise an hours rest every afternoon should be 
enforced During the afternoon period the patient need not 
of necessity sleep but she should be alone so that quiet is 
assured 

Limitation of exercise should be impressed upon the pa 
nent This not only includes the unnecessarv climbing of 
stairs but also outside walks She should be instructed to limit 
her exercise to the necessary activities attendant upon her 
usual household duties and should take outdoor exercise only 
under the express permission or instruction of the attending 
physician Women who are working should be instructed to 
continue to do so if the work is of the sedentary type such 
as ty ping or secretanal w ork However if the patient s work 
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IS more 'icmc (such ns salesgirl) she should be advised to stop 
working or attempt to find a less strenuous occupation I iu 
housewife who is unable to take care of her houseliold duties 
nia> find it ncccssarv to get some member of the tiiiulv or i 
paid housekeeper to assume these duties 
Periodic cxmtinattons should be insisted upon b\ the pin si 
Clan Up to the sixth month of pregnanes the patient should 
report to the doctor s office e\ cr> tw o w ecks w hether or not 
she thinks it necessar> In this \va\ an) of the signs of heart 
failure ma) be observed carl) Lven the subclinical sign of 
rales at the bases postenorU mi) be detected Dunng the 
Sixth seventh and eighth months of pregnanev when the 
load on the heart is greatest she should report ev erv w cck 
|t IS hkevv ise imponant to emphasize to tlic patient that if she 
an) unusual s\ mptoms betw cen v isiis to the phv sicnn she 
should report them immcdnrcl) Again to reiterate I must 
emphasize the fact that the cardiac during pregnanev should 
06 in constant touch w ith her ph> sician 


treatment of Established Con9estive Heart Failure 

^he foregoing remarks have outlined the methods most 
generall) employed to prevent cardiac failure but m spite 
Of these precautions it ma) occur Therefore the next impor 
^7^^^ ^ attempt to rccogmzc failure as earl) as possible 
f he first s) mptoms are (I) attacks of d>spnea (2) sub 
emal or anginal pains and (5) moist rales at the bases of the 
‘Ongs posteriori) 

these s) mptoms the more classic ones develop 
/ 6niopt)sis (2) congestion of the veins of the neck (’) 
ssive congestion of the liver as evidenced b) increased dul 
6ssancl palpation of the luer below the level of the nbs, (4) 
nerahzed edema and in advanced cases abdominal and 
cural effusions and (5) auricular fibnllation Vigorous 
”inst now be instituted 

Pr f ^ immediately put at absolute bed rest, 

^ ^ hospital Competent nursing should be made 

Xin Ki ^ reliev e the patient of as much exertion as 

res^' ^ ^^mel) turning m bed and feeding herself A bad 
or an arrangement of the pillow's so as to elev ate the head 
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greatly relie\ es the breatlung difficulty Care should be taken 
to elevate the chest as well as the head so that the head does 
not become flexed on the chest thus impeding respiration 
Sedatiies must be administered barbiturates m the milder 
cases (phenobarbital grams iV every tvvo hours for tvvo 
doses and then four times daily) and in the more severe cases 
opiates should be given (morphine sulfate gram M as indi 
cated) 

Digitalis should be started immediately In severe cases it 
should be given intravenously to obtain digitalization as 
quicUy as possible It has been our experience that when 
digitalis IS once started dunng pregnancy it is usually neccs 
sary to continue it until after delivery Also we never give 
digitalis to a cardiac in the hope of avoiding decompensation 

Diet and fluid intake must be closely w arched Wc at once 
limit these patients to a quart of fluid each tw enty four hours 
As they are allowed only liquids we feel that peptonized milk 
IS best for them since it gives them food as well as fluid It is 
given in quantities of 4 to 6 ounces every four hours Pepton 
ized milk causes less gas formation m the gastro intcstiml 
tnct than ordinary mill This gas formation is to be avoided 
for added abdominal distention only increases the embarrass 
inent of an already o\ ertaxed respiratory system As the acute 
cardiac failure subsides small feedings of solid food are given 
four times a day and liquids (up to a quart) are allowed be 
tween the times of the dry meals 

C ire of the bouels is also v ery important during congestiv e 
heart failure In our experience the use of a mild cathartic 
ounces of milk of magnesia twice daily) is superior to an 
enema for the reason that the former involves less effon on 
the part of the patient If the patient sail has difficulty with 
an evacuation the insertion of a glycerin suppository into the 
rectum will usually suffice 

Finally in more advanced cases where the venous conges 
tion IS very marked or where fluid is found in either the chest 
or abdominal cavities venesection or paracentesis as the case 
may be is indicated One very important rule must alvv ays be 
observed and that is that under no circuvistances should an 
attempt be tnade to evacuate the uterus by any means while 
a pitient is m congestive heart failure 
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CONDUCT OF LABOR 

All cirdiacs should be delivered in i hospitil ind preicr 
abl) the) should be admitted n vvcci or so m ad\ mcc of labor 
so that the cardiac condition may be re cv aluated and tiic 
patient be given ample rest Lilcwisc if possible, a cardiol 
ogist should be readily t\ ailablc throughout tlie entire labor 
At any rate, a physician should be in attendance throughout 
the entire labor 

First Stage —Under idcil conditions the cardiac patient will 
m the vast majority of instances begin her labor ith cardiac 
compensation and v\ ith the necessary cardiac reserve These 
niust be maintained througliout the hrst stage of labor by the 
adequate use of morphine or other sedatives or various inal 
gesics The use of morphine sulfate (grim VI to Yo is indi 
cated) still furnishes the best means of insuring rest during 
3Dor iMorphme is also of inestimable value for resting the 


heart, and thus its liberal use is doubly indicated for 


2 patient 


Second Stage —A definite amount of muscular effort is i 


^fjtnplcte the second stage of labor spontaneously 


generally considered that the repeated effort of bearing 
he"^ L gfcat a strain to place upon an already diseased 
art hence the admonition that the second stage of labor 


I^Rst be eliminated is present in practically every discussion 


of fh iii pi iciicaiiy every aiscu 

wenU literature In the abstract this view 

'vork Since however the amount of muscular 

stape upon the patient m completing the second 

tors s dependent upon a combination of fac- 

and inultiparity, size of the fetus pclv ic measurements 

would not seem judicious 

to generalize too completely 

should 1 '^^P^'tlopelvic disproportion is present the labor 
the cpf’ ^ terminated by forceps as soon as the patient enters 
ischnl stage provided the head is below the level of the 


be when it is at or above tins level the patient mav 

e allowed to bear down j ' 


'^'^vvii a few times while under ether anal- 

rw '■’<= fo'-ceps delivery 

very ^e^Ee of lilior cirncs a small but 

sudden **’e eardne patient The more or less 

crease m mtra abdominal pressure coupled with the 
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iowermg of the diaphragm and the abrupt thaij^c in the 
cardiac axis arc all factors which can lead to cardiac collapse 
In an attempt to ob\iatc sudden disasters which ha\c been 
reported m the third stage it Ins been our routine for !nan> 
Ncars to place sandbags on the abdomen concurrent!) with 
the dch\ er) of the child 1 hree or four sucli bags arc used 
and ate remox cd one at a vme at fifteen annate inten als 

/ineithesia — 1 he choice of anesthesia m the cardiac is \ cr> 
important Good relaxation is important m an> operame dc 
Iner) and this must be obtained with the best anesthetic 
igent available Lthcr either b> the drop method or the 
closed method w ith adequate o\> gen is usual!) readd) avail 
able and has proved after man> >cars of mil to be safe The 
induction should be slow and verj gradual so as not to cause 
straining vommng or coughing A skilled ancsthcast is de 
sirable Tthylenc in our hands has proved to be very satisfac 
tor) although I do not bolicxc ic should be recommended 
because the margin between ancsthesn and asph>\ia is vcr> 
narrow The same holds true for nitrous oxide On the other 
hand cyclopropane is of very great value when available be 
cause It IS administered m n high percentage of oxygen I do 
not believe the use of local anestbcsiv to be of special impor 
tance in the cardiac If for some particular reason it is jndi 
cated 1 per cent procaine dnhotit adrenilm should be used 

Hciaorrhige -—There is an old belief that a moderate post 
partum hemorrhage is beneficial to the cardiac patient 'Hus 
behef prob-ibl) has us ongm m the use of venesection dunng 
severe congestive heart failure I cannot hold to the view that 
it IS beneficial therefore concurrent w ich the dchv cry of the 
shoukkrs I giv c an ampule of ergotnte mtrav cnously This 
has reduced the blood loss to a minimum and likewise has m 
no wav affected the incidence of retained or adherent 
placentas 

Cetirean Section —It is our experience and that of other 
obstetricians that cesarean section for a cardiac condition per 
se IS not indicated If there is a definite obstetrical indication 
such as ccphalopehic disproportion placenta praevia cen 
trahs or ablatio placentae then section should be performed 
as m normal obstetneal practice The contention that cesa 
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lowering of the dnphragm and the abrupt change m the 
carchac avis are all factors \\ Inch can lead to cardiac collapse 
In an attempt to obxiate sudden disasters which h3\c been 
reported m the third stage it has been our routine for man> 
s ears to place sandbags on the abdomen concutrcntl> v. ith 
the deliv er> of the child 1 hire or four such bags arc used 
and arc rcnio\cd one at a time at fifteen nnnmc intervals 

Anesthesu —1 he choice of anesthesia m the cardiac is \er\ 
important Good rclasatJon is important m an> operative de 
liver) and this must be obtained with the best anesthetic 
vgcni available Lther ciibcr b> the drop method or the 
dosed method with adetjuatc o\> gen is usual!) rcadil) avail 
able and has proved after man) )cai3 of rm! to be safe TTic 
induction should be slow and ver) graiiual so as not to cause 
straimng vomiting or coughing A skilled anesthetist is de 
sirable Lth>Icne m our hands has proved to be vcr> satisfac 
tor> although I do not Ucheve « should be recommended 
because the margin between anesthesia and asph>\5a is ver) 
narrow The same holds true for nitrous o\idc On the other 
hand c>clopropanc is of vcr> great value when available be 
cause It IS administered in a high percentage of ox) gen I do 
not believe the use of local anesthesia to be of special impor 
tance m the cardiac If for some parocuhr reason it is indi 
eared 1 per cent procaine i^nhout adrenalin should be used 

Henwnh'X^c —There is an old belief that a moderate post 
pamim hemorrhage is beneficial to the cardiac patient This 
belief probably has its origin m the use of venesection dunng 
severe congestive heart failure I cannot hold to the view that 
It IS beneficial therefore concuTTCtit with the deliver) of the 
shoulders I give an ampule of ergotrate intravenous!) This 
has reduced the blood loss to a minimum and likewise has in 
no way affected the incidence of retained or adherent 
placentas 

Cesarem Section —It is our expenence and rhar of other 
obstctnciins that cesarean section for a cardne condition per 
se is not indicated If there is a definite obstetrical indication 
such as cephalopelvic disproportion placenta praevn cen 
trails or ablatio placentae then section should he performed 
as m normal obstetrical pracnce The contention that cesa 
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rean section takes the added load of labor off tlic damaged 
heart is erroneous As a matter of fact it adds the load of a 
laparotomy with its possible complications (ileus sepsis, and 
so forth) which are usually more sescrc than a delivery per 
\aginam 

Another indication that is sometimes advanced for section 
in the cardiac is sterilization Here again w e must take issue 
It IS far safer to allow the cardiac to deliver vaginally mil 
then if future pregnancies arc considered undcsiralile, to lei i 
penod of three or four months elapse during whieh tune 
her cardiac condition will probably improve At this time ui 
abdominal sterilization iiiav be done or m older pitients 
roentgen treatment may be indicated 
Pwerperm?;/ —Rarely docs cardiac failure occur or reetir 
during the pucrpcrium Nevertheless the same prceiiitions 
must be taken during the pucrpcrium as during prejnmev 
and labor Complete mental and physical rest should he is 
sured for the patient If the heart is still deeompensued the 
treatment previously outlined must be continued 
In those cases in which the patient has come throng h lici 
labor without complications two weds of bed rest is mdi 
cated Ac the end of this time a thorough cvammation of the 
heart should be made and the patient allowed out of bed foi 
^hort periods of time each day As her condition improves sIk 
IS then permitted to resume her normal activities [ridudly 
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OBSTETRICS IN THE HOME* 

HENRY BUXBAUM MD FACSf 

Despite a recent definite trend towards hospitalization of 
the parturient patient^ 50 per cent of the babies born in the 
United States are still deli\ered m the home Thus home 
obstetnes is an unavoidable necessity and will continue to be 
so for a long time Furthermore, it is the consensus of out 
standing teachers in the specialty that medical students can be 
more accurately instructed m the fundamentals of obstetrics 
at home than in a hospital because here the student must of 
necessity remain m constant attendance and w ill therefore 
hav e better opportunity to familnnzc himself w ith the mech 
amsm and clinical course of normal as w ell as abnormal labor 


SPONTANEOUS DELIVERY 
Equipment and Set up 
The mimmum equipment 
h'ery is herewith listed 


Razor 

Head stethoscope 
Stenle gauze jar 
Green soap 
Stenle cord tie 

Two pairs of good gloves in a bag 
Iwo pairs of rectal gloves 
A"o small basins 
nipnles of obstetne pituitrin 


necessary for spontaneous de 


One large basin 

Lubneant 

Ether 

Obstemc forceps 
Stenle uterine paclung 
Morphine sulfate gr % and H 
Scopolamine gr H o 
Elrgonovinc gr H o 


The pans gloves instruments and solutions are boiled in 
the patient s home (Fig 1) 

+ tbe Climc of the Chicago Atatemity Center 
t Associate in the Department of Obstetrics and Gynecology North 
estern Umversitj Medical School Chicago Attending Obstetncian Mt 
inai Walter Memonal and St. Joseph s Hospitals and Chicago Matermty 
nter Associate Obstetrician Michael Reese Hospital 
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T g 1 -TI e sinV t o rd cr up The t akcttlc * I ti n pan instroments 
nd gIo\ s ha c f cn St filled |> lolfig Follow ng rccral etam nat n 
the glo e s h d i ap a d aicr I\ soiled and dned on the rectal 
glove to el 


Conduct of Labor 


Normal dclu erics arc conducted with the piticnt l)ing 
lengthwise m bed (Pig ’) The operator must be consfantI\ 
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aware that e\cr) thing in the iinproMscd delivery room is 
contaminated with the possible exception of the immediate 
operame field ic \iil\a vagina and operuors hands Sterile 
gowns arc unnecessarv and may give a filsc sense of security 
Because of the limited field of iscpsis the operator must em 
ploy a rigid aseptic technic, after the patient has been shaved 



5 —The operative set up The kitchen table is padded with blankets 
newspapers The patient is placed upon it in the lithotomy 
«irru°" supported either by members of the family or by 

iromng board is covered with newspapers and placed between 
wvo chairs It serves as an instrument table 

and the operator is scrubbed for delivery he must touch noth 
^ vulva and that only xvhen absolutely necessary 

he patient is placed upon the kitchen table prepared as 
in Figure 3 for operative work 
Dal ^ of the labor can be determined by abdominal 

P pation and rectal examination It should be remembered 
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however that rectal examinations arc not wholly without 
danger and should be kept to a minimum 

It IS essential that every doctor tal mg obstetric cases should 
be thoroughly familiar with the normal mechanism of the 
third stage of labor The most significant sign of placenta! 
detachment is a change in the shape of the uterus from a 
globuhr ovoid to an irregular pear shaped organ with an cle 
vation usually appearing on the right side pointing towards 
the hver If the attending obstetrician patiently waits for this 
rather definite sign he can complete the third stage by simple 
expression of the placenta with little or no danger to the 
mother 

If labor has terminated spontaneously all resulting rears or 
episjoromy incisions should be repaired immediirely follow 
mg completion of the third stage The simplest method pos 
sible should be chosen for repair Preferably interrupted No 
1 chromic catgut should be used in the vaginal mucosa and 
figure of 8 silkworm gut m the perineum with no catgut 
buried 


Before leaving the case after delivery the doctor should 
make certain that the uterus is well contracted in the midline 
with all bleeding controlled and that temperature pulse 


respirations and blood pressure of his patient are normal 
nalgejia and Anesfhesia 


First Sta^e —Morphine sulfate in doses of to ^ gram is 
still the safest and best analgesic particularly m home ob 
stetnes It can be administered either alone or m combination 


with a synergist such as scopolamine gram Kso or 2 cc of 
50 per cent magnesium sulfate It will give the patient a much 
needed rest and at the same time will not interfere with cer 
V ical dilatation or effatement How ever morphine tmist not 
be given if you expect the baby to be bom within three 
hours and imist not be given to a woman in labor pre 
maturely m both cases because of its effect upon the child 
The barbiturates are not well adapted for home use be 
cause of their possible deleterious effects upon the child be 
cause of the frequent necessity for operative interference 
after the administration of such a drug and because of the 
maniacal state sometimes induced in the patient 
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Second Stage —The second stage can be safely conducted 
by tno methods First, drop ether nny be gi\cn to assist the 
pauent in beanng down This ma> be administered b> a 
supervised la> assistant but care must be tal en that there is 
no hot stove or open flame in the immediate vicinit> The 
second and by far the safest method of anestlicsia > et devised 
for home obstetrics is local anesthesia This can be admiius 
tcred by infiltration, pudendal blocl , or presacral blocl The 
technic is quite simple, requires no assistants and is perfectly 
safe The usual soluuon used is 1 per cent procaine in dis 
tilled w ater w ith 2 minims of adrenalin to an ounce of solu 
tion The adrenalin may be omitted if desired 


OBSTETRIC COMPLICATIONS 

Incomplete Abortion 

Incomplete abortion is successfully handled m the home 
by dilatation and curettage Inject one ampule of pituitrin 
into the cervix before starting the operation Utenne pad 
ing IS unnecessary if the contents of tlie uterus have been 
thoroughly evacuated and it is often dangerous since it may 
lead to the formation of a pelvic abscess Meticulous aseptic 
technic must be employed to decrease the possibilities of a 
postabortal infection 


Placenta Praevia 

Placenta praevia is far better managed in a well equipped 
Hospital than m the home the consensus today on this compli 
cation favoring abdominal delivery if the patient is at or near 
term and if the fetus is alive But I can visualize instances 
nhere it may be a hazardous undertaking to send a patient 
'yth placenta praevia to a hospital as when profuse hemor 
i" 3ge precludes the possibility of safe transportation or when 
^ good hospital with a w ell equipped maternity is not in the 
near vicimty Emergency measures therefore may have to 
e instituted in the home and I shall attempt to outline the 
reatment as I have used it on rare occasions in the home 
► II of He7norrhage —IJcmoTihage may be con 

tro ledby one of four methods 

Simple rupture of the vtenibranes will often suffice 
pecially m the lateral or marginal types 
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(Z») An Ultra ovular big nn> be introduced vhicli act 
both as a tampon and cervical dilator A vv eight consisting 
of 1 pint cm of water tied to the tubil end of the bag and 
thrown over a pulley or the rounded foot of the bed is at 
taehed to the bag to niamtiin a constant steady pressure 
against the low lying placenta Two definite precautions must 
be strictl) observed when this procedure is adopted First 
care should be tal cn that too much weight is not applied 
lest too ripid cervical dilatation occurs Owing to the posi 
tion of the placenta m the zone of dilatation of tlic utcnis 
the large uterine sinuses ire located m the lower uterine seg 
nient Ihe lower uterine segment and cervix therefore be 
come congested and edematous and the cervix will tear like 
wet blotting paper if dilatation is too npid or forced Lacera 
tions thus produced ina) casil> extend into the bisc of the 
placental site and produce fatal hemorrhage Secondly the 
physician must remain m constant attendance and not relax 
his vigilance for one moment for when tlie bag is expelled 
from the uterus tension i$ released and bnsk hemorrhage is 
the rule The doctor muse keep himself in readiness to deliver 
the patient instantly bv the quickest method possible immc 
diatcly upon expulsion of the bag from the utenne cavity 
(c) The obstetrician may rupture the membranes and 
bring a foot down through the cervix and into the vagina— 
le so called Braxton Hicks icrswn This procedure is par 
cularly indicated v\hen the fetus is either prcvnbic or dead 
n this method the thigh of the babv acts as both a tampon 
and ccnical dilator To obtain sufficient relaxition of the 
fundus so that the version can be performed expeditiously 
and without danger to the mother it is usually necessary to 
give the patient deep surgical anesthesia with drop ether Tor 
the same obvious reasons mentioned previously if tnction is 
to be applied to the foot of the baby— and this is not always 
indicated— the weight should not exceed 1 pound 

(rf) Gaming favor recently m the control of hemorriiagc 
in placenta praevia is a method by which the scalp of the hiby 
IS grasped with a spcciallv constructed instrument 1 nown as 
the Willett forceps AVith a pound weight attached this m 
strument utilizes the head of the baby as a tampon By 1 eep 
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mg the head in constant juxtaposition with the low King 
placenta a stead) pressure is maintained against the fetal sur 
face of the placenta thereb) cffecti\ cK controlling the bleed 
mg This method is apphcabic onI> in the lateral and mar 
ginai n’pes of placenta pracna 
2 Evja/jfton of the Uterus —The method to be emplo\ ed 
m empmng the uterus depends almost entireh upon the con 
dinons present in each indindua! case To illustrate if the 
head is engaged and the bab\ is a!i\ e the operation of choice 
IS forceps extraction If the head is engaged and the bab\ is 
dead a cramotoms is indicated If a Braxton HiclvS \ ersion 
"as empIo^ed to control hemorrhage the subsequent delu 
er\ must be completed b\ a breech extraction If an intra 
OMikr bag -was the pnmarv procedure and the head is float 
mg the operation indicated is version followed b% extraction 
Heniostasis — ImmediatcK upon deh\ er> of the child 1 am 
pule of obstetnc pituitnn is injected subcutaneoush and as 
soon as the placenta is expelled grain of ergonoMne is 
en mtra\ enoush If aeti\ e bleeding or t\ en oozing con 
tinaes postpartum it max be good obstetnes to pack the 
uterus tightlx with nonmedicateS srcnle gauze To inxade the 
°f 3 recentlx dehxercd xxoman is a dangerous pro- 
cedure and paracularlx is this so x\ hen she has lost a great 
eal of blood The operator must keep this fact m mind when 
necessitx forces him ro take this drastic step and emplox the 
m(« ngid of aseptic technics 

^plucejfiejit of Blood Loss —Lost blood can be efFecn\eI\ 
fcp aced h\ injecting fluids parenterallx Normal saline solu 
uon^^enbx hx^iodermoclysis or b> mtraienous injection is 
u value if a more effective solution is not readilx available 
e intravenous administration of 10 per cent gincose in nor- 
solution IS also a xaluablc adjunct m treating pn 
arx blood loss AMiile these methods xsiJI serve m an erner- 
if ^ preferable bur also distinctlx feasible in 

cither xshole blood or a blood subsn 
e be made possible bx a httle preparation and 

^ phxsician He should have pre- 

If th ' ^^^med where the nearest blood bank is located 
ere IS one within a reasonable driving distance, he can 
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send a sample of the patients blood to the bank for t>pmg 
and matching and the same messenger can bring back the 
proper amount of compatible blood Better stil! the doctor 
can carry blood serum or Jyophilized plasma in his emergency 
bag at all times This administration of blood plasma or serum 
can be started immediately uithout typing matching or even 
heating By thus being prepared we may expect to reap the 
dividend of many lues saved that would otherwise be lost 

Abruptio Placentae 

This eNitremely serious obstetnc complication may be 
treated in the home if circumstances make it absolutely neces 
sary Ordinarily if the patient is not in labor and the cervix 
IS Jong hard and undilated it would be safer to pur her in an 
automobile and rush her to the nearest hospital On the other 
hand if the patient is definitely in labor with a partially di 
lated cervix treatment in the home is indicated and will con 
sist of artificial rupture of the membranes and applicaaon of a 
tight abdominal binder and the administration of 1 to 2 
minims of picuicrin As soon as the cervix is completely di 
lated the fetus should be extracted by the most expedient 
icthod forceps extraction if the head is engaged breech 
xtracnon if the breech is the presenting parr and version 
if the head is floating Utennc contractions are stimulated by 
the hypodermic injection of pituitrm or intravenous ergo 
novine or both In the event that bleeding still persists it may 
be necessary to pack the uterus The treatment of primary 
blood loss and shock is the same as outlined previously under 
Placenta Praevia 

Postpartum Hemorrhage 

Whenever 500 cc or more of blood is lost during or after 
the third stage of labor the case should be considered as one 
of postpartum hemorrhage In our experience with home de 
Iivenes it is better to overestimate rather than underestimate 
the amount of blood lost so as to focus the obstetrician s at 
tention on the immediate problem at hand Treatment should 
be activ e and the operator should concentrate all his energy 
on the welfare of the patient he should not even allow the 
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resuscitation of an nsphytiatcd baby to interfere ■with or divert 
his course of action 

The prevention of postpartum hemorrhage is one of the 
most important single factors in obstetnes Inasmuch is mis 
management of the third stage of labor or attempts at too 
hasty expulsion of the placenta arc responsible for the ma 
)onty of the cases of postpartum hemorrhage, all doctors 
should refresh their memories from time to time on the mech 
amsm, clinical course and management of the third stage 
The most important protective principle mvolv cd is to make 
certain that all the signs of placental detachment are present 
before any attempt is made to expel the placenta regardless 
of the time involved 

The active treatment consists of catheterization and manual 
removal of the placenta, if it is still retained, under the most 
ngid aseptic precautions If bleeding is due to cervical, vag 
mal or perineal tean, they should be repaired immediately 
If uterine atony is the etiologic factor, the closed fist should 
be inserted into the lower uterine segment, then xvith the 
external hand, the fundus of the uterus is anteflexed acutely 
over the symphysis pubis This maneuver will in most in 
stances control the bleeding One ampule of pituitrm sub 
cutaneously or % o gram of ergonovine intravenously is now 
given If bleeding still persists it miy become necessary to 
pack the uterine cavity tightly with sterile nonmedicated 
gauze to be removed eight hours later I believe it is seldom 
necessary or even indicated to repacl a uterus if the patient 
continues to bleed through a properly packed uterine cavity 
this bleeding in all likelihood is due to an incomplete tear 
m the lower uterine segment Should this added complication 
occur the paclang must not be disturbed, the patient is rushed 
to the nearest hospital xvhere she is given a transfusion and 
a supracervical hysterectomy is performed 
A Momberg belt or a Spanish ujindlass may sometimes be 
nsed to control profuse bleeding temporarily until something 
tnore permanent can be instituted These constrictors must not 
oe left on for any length of time since they may interfere 
With the circulation of the lower extremities, or they may 
even produce paralysis of the lower extremities by shutting 
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off the circulation to the spinal cord Lost blood is replaced 
by the infusion of saline solution glucose solution whole 
blood or a blood substitute 

Shoct 

In the treatment of shock the foot of the bed is elevated 
and warmth is applied to the extremities taking care not to 
bum the patient Hot coffee retention enemas may be tried 
The intra\enous administration of fluids should be started 
as soon as possible in the form of normal salt solution 20 
per cent glucose or 6 per cent acacia in normal saline solution 
the choice depending upon which solution is the most reidil> 
available But I want to emphasize here again that the most 
effectne treatment for this serious complication is the use of 
whole blood or a blood substitute Girdiac stimulants as a rule 
are of little value The mam consideration is to replace fluid 
loss and restore blood volume 

Prolapie of the Cord 

If the fetus IS prev table or dead nothing is to be done If 
the fetus is viable the patient is placed m the I nee chest posi 
tion and complete dilatation is awaited If uterine contractions 
remain severe it maj be necessary for the obstetrician to shp 
on a sterile glove and hold the presenting part above the 
inlet to prevent compression of the cord The patient can 
then be placed under deep surgical ether anesthesia and a ver 
Sion performed 

Eclampsia 

Prophylactic Treatment — pregnant woman and par 
ticularly one who is to be confined at home requires thorough 
prenatal care She must be instructed as to the proper foods 
garments and exercise She should visit her physician at least 
once ev ery three w eeks up to the sev enth month of preg 
nancy and once ev cry tw o w eeks thereafter At each visit her 
unne blood pressure and weight gam should be noted Ab 
dominal palpation is utilized after the seventh month and at 
her last or prepartum visit a tentative prognosis as to the ex 
pected course labor will follow is made on the basis of the 
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position of the presenting part and its relationship to the inlet 
ofthepeUis Bv this conscientious surve> dunng prcgnanc\ 
It will be possible to note the signs and svmptoms of incipient 
late toxemias and treat them accordingl) In most instances 
such treatment will preaent the condition from progressing 
into the comnilsia c stage 

Acti e TTeatiJiein —'Vh.z tongue and checks are protected 
NMth a gauze coacred tongue depre^or or clothespin iMor 
phine sulfate gram M may be giacn and repeated in thirta 
minutes This form of treatment is abandoned if the respira 
tions decrease to taa ela e per minute If com ulsions continue 
‘’0 cc of a 10 per cent solution of magnesium sulfate is in 
jected intraa enously As an alternative 10 cc of a 25 per 
cent solution mayr be giacn deep in the gluteal muscles Some 
patient eaince an idiosyncrasy^ to the drug and suffer a mild 
form of shock avith projectile vomiting The anadote is cal 
cium chlonde which should always be near at hand The 
admimstration of magnesium sulfate inirav enously can be re 
peated every four hours for four to six doses if necessary If 
a more drastic hy pnotic is desired, 7 5 grains of sodium amy tal 
may be given aery slowly intravenously 
Upon cessation of the convmision an infusion of hypertonic 
glucose is begun We are m the habit of using 250 cc of a 
20 per cent soluuon m distilled xv atcr repeated three times 
dady until the unnary output increases perceptibly I w ish to 
emphasize that distilled water and not salt solution is used 
as the vehicle for the hypertonic glucose because m all late 
toxemias of pregnancy there is a water imbalance due to the 
retention of electrolytes The addition of more sodium chlo- 
ride will increase the occult as w ell as the visible edema 
No attempt is made to initiate labor until at least forty 
^ight hours have elapsed and the patient is conscious free 
torn convulsions and her unnary output approximates or 
exceeds her fluid intake 

Resuscifaf.on of fhe Asphyxiated Infant 
Any mucus present in the pharynx is cleared aw ay and the 
^uy IS kept w arm with tow els heated in the oven His body 
s ould be rubbed briskly with a coarse towel after which 
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he should be immersed m a warm water bath E\ery doctor 
practicing obstetrics should be famihar with the techn/c of 
passing 3 trtcheal catheter This simple but life saving proce 
dure can be mastered without a great deal of difScidry by 
passing the catheter whenever the opportunity arises as in a 
stillbirth Stitnubms such as coraminc alpha lobclme and 
adrenalin arc of some v aluc but are b> no means as cfFecnve m 
reviving an infant wath asphywa Iivida as is the tncheal 
catheter 

In asphy’cja palUda which is usually due ro a cerebral hem 
orrhage the treatment is much the same with the addition 
of intramuscular injections of 20 cc of whole blood into 
fhe gluteal muscles or between the scapulae Vitamin K to 
increase the prothrombin level is also recommended 

OPERATIVE OBSTETRICS 

Forceps delivery venion breech extraction manual rc 
moval of the placenta utenne tamponide and primary pen 
neorrhaphy can be readily and safely performed m the home 
l^ocal anesthena is the anesthesia of choice but ether can bt 
» lo>ed using a tea strainer as a mask The technic of ad 
V tentig local anesthesia is quite simple and the results 

are most granfymg Any technic that will obviate the neccs 
sity of an assistant will completely eliminate the possibility 
of any poscanesthctic pulmonary complications and will 
allow the patient to tetam consciousness through the proce 
dure IS worth taking the trouble to learn The outlet forceps 
opention can be done ^nd penneal rcpiirs made by simple 
infiltration of the penneum posterior fourchette and hy menal 
nng If necessary rhis anesthesia can be augmented by pu 
deiidal block Manual rotation the tcudforceps operation and 
even versions can be done <and have been done several hun 
dreds of times at the Chicago Maternity Center) with pre 
stcral mesthesia The results have been uniformly good With 
this type of anesthesia the -utenne contractions will continue 
but all subjective sense of pam disappears 

The ty pe of obstetrical forceps used is unimportant I am 
convinced that every doctor should employ the same type 
of forceps on all forceps cases until he has completely mas 
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tcrcd us use nnd onl\ then should he stnrt to experiment 
w ith other t\ pcs 

It IS bc\ ond the scope of this piper to discuss tlie different 
opentne technics hut 1 cinnot refnm at this time from 
u iming e\ cn pin sicnn w ho accepts cases for home dcli\ er> 
tint he must first ground himself m the diagnosis of obstctri 
cal complications and that he must be at least furl\ ncll 
icquamtcd xMih the simpler operatne procedures Also bt 
cause of the fact that expert obstetric consultation is often a 
geographic impossibihtx it bchoo\ cs the pin sicnn x\ ho un 
dertakes to dclncr a bab) in the home to assist Nature, and 
not supplant her except \\ hen his mtcr\ cntion is alisolurch 
ncccssar\ to sa\c the mothers or bab\ s life 

CONCLUSIONS 

To substantiate m> thesis that obstetrical dclncncs cm 
be conducted safcia and x\cH m the home 1 sliould like to 
cite bncfl\ the statistics of the Chicigo iMatcmit) Center 
Since us founding m Jul> 1932 this institution has dclnered 
’6 0'>l babies in the home Of these 94 per cent delivered 
pontancousl) and only 6 per cent were delivered from 
hclow bj some operative means The incidence of operative 
deliveries could have been further restricted but because we 
primarily a teaching institution many eases were ter 
nunated opcrativ ely for teaching purposes These figures do 
not include eases referred to the hospital for cesarean sec 
lion Incidentally the abdominal route of deliv cry w as chosen 
m one out of every 150 dclivcncs on our service 
Our maternal mortality which includes all patients de 
liv cred by us and then dy mg either at home or m the hospital 
vvas OlO per cent or ten maternal deaths per 10 000 live 
inhs Several of the twenty six women who died were tu 
erculous The uncorrcctcd fetal mortality was 4 per cent 
eliminating macerated stillbirths monsters and babies in which 
no feta! heart tones were present on arrival of the doctors, 
mortality was 1 89 per cent 

1 bdicvc that our results can be used as a basis of compan 
son Our patients are entirely unsclectcd since we accept 
"^ny woman who cannot afford to pay for the services of a 
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pnvate physician Most of our patients are referred to us 
b> the health department police and relief agencies It is 
therefore quite obvious that our practice is drawn from the 
slums of a large metropolitan cit> It must be realized then 
that our deliveries are all conducted m the squalor of filth> 
tenements in shacks and railroad bo>: cars among the most 
unsamtary and unhygienic surroundings In spite of the lack 
of a clean aseptic delivery room and in spite of the fact that 
the great majonty of our cases ire delivered bv interns and 
medical students our results are very encouraging 
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A TECHNIC FOR ADMINISTERING CYCLOPROPANE 
IN OBSTETRICS 

[Based on a Clinical Study of 1392 Cases] 

MARY KARP M D 
and 

GARWOOD C RICHARDSON MD FACSf 
HISTORY 

This study of cyclopropane anesthesia in obstetrics was 
begun September 1(5, 1937 at the Wesley Memonal Hospital 
For the first six months of its use cyclopropane was admin 
istered by the chief anesthetist and deliveries m ere performed 
by the chief obstetrician in an effort to determine the mtnea 
cies and dangers if an> that might exist in this new anesthetic 
3gent As a result of its prelmimar> successful cbnical trial 
the use of cyclopropane was extended to all anesthetists and 
to both staff and intern delneries of pnvate and service cases 
In 1937 cyclopropane \vas administered in 10 to 12 per 
cent of all deliveries, m 1940 and 1941 at which time this 
senes was completed 98 per cent of all deliveries were aided 
by this gas 

To merit such widespread gain m favor and usage this 
anesthetic must possess certain inherent advantages over an 
esthetics previous!) employed in obstetneal practice and to 
maintain such favor it must be devoid of the more serious ob 
jections to the older more widely used and known anesthetic 
agents Obstetrics has long been in need of an ideal anesthetic 
one which will provide analgesia when desired proper re 
laxation for all obstetrical procedures and adequate oxv gena 
tion It appears as a result of this stud> that c>clopropane 
IS at least an admirable approach to that ideal 

Instructor jn Surgerj Northwestern University Medical School Di 
rector of Anesthetic Departments Wedey Memorial and Passavant Alemo 
nal Hospitals 

^ Associate m Obstetrics Northwestern Universitj Aledical School 
bstetrical Department W esiey Memonal Hospital 
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COMPARISON WITH OTHER AGENTS 
An analysis of the defiaencies of our previous anesthetic 
agents presents certain factors many of which have been com 
mon knowledge but a few of which are the result of recent 
research 

Chloroform is capable of producing sudden death by car 
diac paralysis or of inducing central necrosis of the lobules 
of the liver of the mother * and of inducing an albuminoid 
degeneration of the fetal heart and b\ er 
Ether produces damage to the healthy liver and kidney in 
the presence of anoxia ic is irritating to the respiratory sys 
tern According to Schumann* the longer and deeper the 
aneaihcsva the mote persistent the utetme relaxation and the 
greater the tendency to postpartum hemorrhage Irving* be 
heves that ether creates renal irntauon 
Ethylene is an inert gas without toxic properties It is how 
ever an inadequate anesthetic m the more ma)or obstetrical 
procedures where complete relaxation is imperative as in 
version and cesarean section Too frequently it muse be sup 
plemented or replaced by ether Anoxia occurs when one en 
deavors to extend its use beyond its natural limitations 
Nitrous oxide is the least fraught with dangers of an histo 
toxic nature as compared with chloroform ether and ethyl 
cne but physically it is the most self limited It provides the 
least latitude for operative procedures requiring relaxation 
and when extended in its limitations provides the greatest 
anoxia The histologic damage done by nitrous oxide and 
ethylene is not due to the gases themselves but to the anoxia 
which occurs when they are employed for procedures too 
ma)or for their adaptability This anoxia may cause permanent 
tissue damage or prove fatal to mother or infant or both 

TECHNIC 

In the 1392 cases herein disclosed the following technic 
for admimstenng cyclopropane w^ employed This techmc 
IS for use in the case of the average healthy mother The 
dosage m the final analysis must depend on varying factors 
such as the metabobc requirements of the patient premedica 
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tion received and nsk It muse accordingly be altered for 
the individual case It is important to observe closely the 
reactions of the drugs used, and to adjust properly the various 
gases in order to maintain the desired plane of anesthesia 
A carbon dioxide absorption method is used for all cycio 
propane administrations 

Helium IS added to lighten the anesthetic mixture and to 
aid in the prevention of explosions ® This does not obviate 
the necessity for careful adherence to the other precautions 
used m avoiding explosions, such as conductive rubber parts 
grounding and constant contact 
In the last few months vv c have been giving atropine sulfate 
grain Vlso subcutaneously to all patients when they are 
brought to the delivery room We feel that this precaution 
has reduced the amount of salivation and laryngospasm 

Por Analgesia 

The bag (4 to 6 liters) is filled with a mixture of cyclopro 
°'^Scn and helium at the rate of 300 cc 500 cc, and 
700 cc per minute respectively Soda hme camster is turned 
into the s> stem As soon as the patient complains of beginmng 
contracuon, the mask is placed on her face and she is asked 
fo take three deep breaths, ' and to ‘ hold the third and bear 
Own If the patient tends to drowse through her rest penods 
etween pains or becomes momentarily unconscious the 
number of inhalations of the cyclopropane mixture is reduced 
or a subsequent pain she is asked to take two breaths hold 
j-no second as she pushes If this dose is still too heavy 
nnd It may be if the patient has been given anv of the bar- 
iturates) the number of inhalations is reduced to one By this 
nianner in a penod of four or five pains the anesthetist 
Quickly becomes acquainted with the patients tolerance to 
c anesthetic and can keep her free from distress for the 
remainder of the first stage and into the second stage of labor 
^ I care is exercised so that the patient exhales into the bag 
af her first breath of cyclopropane mixture and 

had her last bearing down impulse of the con 
of ^ with the above concentration 

cyclopropane will give pain relief for from four to six con 
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tracaons Then ic wxU be necessary to add more cyclopropane 
in the proportions stated above 

For Episiotomy 

The patient is instructed to take seven deep breaths as soon 
as her next pain begins and to hold the eighth breath as she 
bears down The anesthetic mixture is changed so that cyclo 
propane is added at 700 cc per minute oxygen at SOO cc 
per minute and helium at J 000 cc per minute This mixture 
will be sufficient m most cases to give the patient a complete 
analgesia or momentary loss of consciousness without loss 
of the beanng down impulse there will be adequate time 
for a careful episiotomy The mask is then removed from the 
patients face the patient is allowed to awaken and to strain 
with her next contraction to aid the obstetrician m the dc 
livery of the head 

Second Stage 

When the obstctncian has a firm control of the oncoming 
head as with a Rickin maneuver preferring to deliver the 
baby without the voluntary expulsive movements of the 
mother the anesthetist instructs the patient to refrain from 
pushing to breathe the gas deeply The gases arc set as for 
the episiotomy cyclopropane running it 700 cc per minute 
oxygen at 500 cc per minute and helium at 1000 cc per 
minute In a few breaths the patient is unconscious and quiet 
Should the obstetrician desire active voluntary expulsion of 
the body the anesthetist discontinues the cyclopropane m 
creases the oxygen and the patient is awake in a few breaths 
ready to push as instructed 

As soon as the baby is delivered all cyclopropane is dis 
continued oxygen is increased to 4 to 6 liters per minute 
(exhaling valve open) and continued until the pulsation in the 
umbilical cord ceases The baby thus delivered js usually a 
pink color and cries even before the cord is severed 

For Repair 

After the baby and placenta are delivered the admmistn 
tion of cyclopropane for the repair is the same as for any 
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Other surgical procedure The following method has pro\ed 
satisfactory The bag is filled with iir sufficient for tidal e\ 
change The mask is placed on the patient s facc^ and a closed 
system is effected with the soda lime absorber system in the 
circuit and o\y gen added at a rate slightly abo\ e the mamte 
nance le\el (500 to 800 cc per minute) Helium is set at 1000 
cc per minute, cyclopropane is gradually increased to tlie 
rate of 500 to 700 cc per minute depending on the risk and 
size of the patient prcmedication and so on and the o\y gen 
IS decreased to maintenance (200 to 400 cc per minute) 

As soon as the lid reflex is lost (about three minutes) cyclo 
propane and helium arc sliut off After one half to one minute 
cyclopropane is added slowly to attain the proper depth of 
anesthesia usuiUy at 200 to 300 cc per minute for the first 
five to ten minutes and 50 to 100 cc per minute for the next 
half hour Helium is either discontinued or added m small 
quantities throughout (100 to 200 cc per minute) 

This method may be used for other surgical obstetrical pro 
cedures such as forceps deli\ ery cesarean section and \ ersion 

COMMENTS 

In the 1392 cases herein reported cyclopropane would 
seem to meet adequately the demands placed upon it by all 
types and extremes of obstetrical conditions It has been sub 
jeeted to ngid scrutiny m both the simplest and most gra\ e 
operatue procedures it has been employed in cardiacs in 
renal and other toxemias m anemias and m the presence of 
^ ^tid hemorrhage 

toxic effects to mother or baby ha\e been observed 
in any instance 

Irritation to the respiratory tract has been minimal It has 
een administered in numerous cases of upper respiratory 
^ract infections and m several of bronchitis of moderate de 
Sree Laryngospasm was noted in eighteen cases Atropine 
pven before delivery has reduced the amount of mucus and 
yngospasm is rare since this precaution has been taken 
of maintained during the bearing down efforts 

f second stage of labor to a degree adequate and sans- 
aciory to the obstetncian patient and anesthetist vvathout 
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impamnj, the eflecmeness of utennc contractions The only 
failures observed m analgesia occurred m voluntaril) unco 
operame patients or more frequently m those who were un 
cooperative as a result of previous sedauon 

Adequate relief for eptuotomy w as readily obtained m most 
instances In those cases m which pain was txhibited by the 
patient no unpleasant memory persisted if the anesthesia was 
deepened to a brief loss of consciousness and such a procc 
dure did not delay delivery 

Anesthesia was employed for obstetrical operations 

of all degrees wuh adequate icla\auon for performance of 
these procedures at the same time maintaining the mother 
in good color fret of evidence of anoxia In no instance did 
II become necessary to supplement the anesthetic or sub 
smute another anesthetic agent Low forceps and midforccps 
operauons bcccch extractions versions craniotomies and cc 
saccan secuons wcce performed with equal gtaufication from 
the anesthetic point of view In several instances contraction 
rings yielded to cyclopropant Infants were dehvtrcd in good 
color cUnicallN free of anoxia suffering no embarrassment 
other than that attributed to trauma of hbor or dchv ery 

One patient tdmittcd with prwm^ uterine tetany of 
marl ed intensity was given cyclopropane to relax the uterus 
in an effort to avoid rupture ol that organ and to preserve the 
life of the baby It was necessary to maintain anesthesia dur 
ing the entire preparation for surgery as well as for the cc 
sarean section itsell since any lightening of anesthesia per 
nutted recurrence of the tetany This case undoubtedly was 
the supreme test of the relaxing power of cyclopropane in 
this senes and a live healthy baby and mother and an un 
ruptured uterus acclaimed this crowning success 

Cyclopropane would scetn to be the anesthetic of choice 
m toxetmas of pregnancy because it neither impaire the hver 
or hdneys nor embarrasses these organs when already dis 
eased Forty four toxemic patients were anesthetized with 
cyclopropane All recovered except one patient with con 
vxilsive toxemia on a renal basis who was admitted in almost 
continuous uncontrollable convulsions The seizures which 
stopped only after anesthesia reenritd a few hours after the 
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cesarean section and the case terminated fatally twenty four 
hours following surgery 

Ijght\ SLX cesarean sections were performed under this 
agent Two patients died following the procedure one a car 
diac admitted w ith gra\ e decompensation associated w ith pu! 
monar> edema and coma the other the eclamptic mentioned 
abo\e The anesthetic agent did not seem to be a factor in 
either fatality Distenuon of the intestines after cesarean sec 
tion under cyclopropane anesthesia was noticcabh reduced 


as compared wath other anesthetic agents 
Fifty nine babies (4 2 per cent) required resuscitation 
all had a purely obstetrical cause for their asphy \ia such as a 
difficult or an instrumental dclucry prolapsed cord pro 
longed labor or embarrassed fetal heart tones in labor 
Eviesis was probably more frequent with cyclopropane 
than with nitrous OMdc or ethylene butclimcally observed to 
be less and of shorter duranon than is usually noted with 
ether Emesis in obstetnes is more frequent than in surgery 
since the proximity of onset of labor to the taking of food 
IS bey ond control Routine treatment yy ith Trendelenburg po 
siQon and suction alley lates this complication 


SUMMARY 

1 A senes of 1392 obstetrical cases is reported m which 
cyclopropane yyas the sole anesthetizing agent 

2 A technic of administenng cyclopropane helium and 
®^gen for the various phases of the obstetrical procedure is 

propounded 

3 Cyclopropane is adequate anesthesia for all obstetncal 
procedures since its flexibility permits analgesia and provides 
auKt^sia capable of any required relaxation 

^^olopropane is safe to mother and babv 
Anesthesia may be obtained yynth cyclopropane yyithout 
anoxia 

6 ^Vhere fetal oxygenation IS embarrassed bv labor cyclo 
propane is a distinct asset 

sio h ^ proper observation of precautions against expio 
, hazard should be no greater y\ ith cy clopropane than 

"Ith other anesthetic agents 
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Although present da> teichcrs and authors arc strongl) 
advocating total removal of the uterus by the abdominal or 
'-aginal approach much can still be said m favor of supra 
'aginal or supracervical h>stcrcctom> m certain msnnces 1 
•s not the purpose of this discussion to weigli tlie merits of 
the vaginal or abdominal approach nor is it m\ desire to id 
vocatc the subtotal in favor of the total opcntion It is mv 
opinion and the belief of mans trained g\ nccologists that 
of these mctliods has its dehnitc indications To attempt 
10 use one procedure m all instances would be an error of 
judgment resulting in an increased morbiditj and mortilitv 
A few bnef paragraphs about preparation of the patient 
md choice of incision ma) not be amiss at this time 
On entrance to the hospital or before if possible e\er\ pi 
ticnc submitting to a surgical procedure should have a tom 
P physical exavumtton This should include a blood count 
urinal) SIS and if indicated an electrocardiogram and other 
1 orator\ studies Too often a patient has a stormv con 
3 escence because of a cardio renal vascular or pulmonarv 
condition which was not recognized until the added strain 
caused bv an anesthetic or opcrativ c procedure increased the 
^'ruptoms or caused complications which if recognized and 
guarded against would have made the procedure a less hazard 
ous one 

The matter of preoperatne sedation and choice of anes 
a%ent and method should be left to the pin sician anes 
_^tist or if one is not a\ailable to the attending surgeon 


Department of Obstetrics md G>necolog> Lo\ola Unner 
SdTool of Mcdicmc and Merev Hospital ^ 

ccolofTv Chairman of the Department of Obstetrics and Gyn 

ecolopisr ersity School of Medicine Senior Attending Gyn 

b and Obstetrician Meri^ and Coolc County Hospitals 
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after discussion with the nurse anestheust The choice of a 
suitable anesthetic for the panicular case does much toward 
simplifying the operation and avoiding disagreeable sequelae 
That the Trendelenburg position cames certain dangers 
because of difficulties m aerating the lung bases must be ad 
nutted The advantages It gives the operator however out 
weigh the objections to it and if at the end of the operation 
and on the first postoperative day ovygen is administered to 
the patient by one of the accepted procedures now in use 
complications need not be feared 

Although the midlinc suprapubic tnaston enjoys the great 
est usage some operators prefer the Pfannensticl incision The 
important point m the selection of the incision is that it will 
give adequate exposure for what must be done To make the 
procedure more difficult merely for cosmetic reasons »s poor 
surgical judgment 

When the abdomen of a patient m the Trendelenburg posi 
non IS opened and a Balfour retractor put in place the bowel 
IS usuallv found in the upper abdomen and very little trauma 
IS caused by w ailing off the upper abdominal ca\ ity bv means 
of moist lap pads or a rubber dam (Fig 4 A) If exploration 
^of the upper abdomen is to be done it should be earned out 
before the pads are placed after the pehic operation has been 
? Completed it is poor policy to invade the upper abdomen 
^ At this point all adhesions which arc present should be 
separated and bleeding carefully controlled The adnexa arc 
then carefully inspected and a decision arrived at as to 
w hether they are to be left behind or removed Normal adnexa 
should never be removed as they have a definite function for 
years after the menopause To remove the adnexa definitelv 
increases the morbidity rate of hysterectomy 
The uterus is now grasped with a tenaculum forceps as 
shown m Figure 4 B and by draw mg it upw ard and tow ard 
the promontorv of the sacrum the round ligaments are put 
on stretch and brought into view With a small clamp the 
right ligament is clamped doublv 2 cm avvav from its m 
sertion into the uterus (Fig 4 C) With a scissors the liga 
ment is cut between the damps and the broad ligament thus 
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opened The left round ligament is then treated m a simihr 
manner 

The operator now inserts the tip of the closed scissors 
under the nghc side of the broad ligament w here it w is 
opened and carcfull) burrows across to the opening made 
on the left side This separates the reflection of broad liga 
nient from the uterus thus nuking it possible to cut icross 
the path prepared and thus make the bladder flap Tlic blad 
det can now be pushed downward well below the lc\cl of 
amputation bringing into mcw the utenne arteries and ^ems 
(Fig 4 D) 

*lhc operator now punctures the posterior la\cr of broid 
ligament with a straight scissors is shown in Figure 4 £ ^ 
chmp IS then apphed w ith one blade tlirough this perfonrion 
and the other outside the infundibulopehic ligament I Ins 
gwsps the osarian artco and vein suspensor) hgiment of 
me o\ar) and the fallopian tube at its insertion into the 
nierus A second clamp is applied and the structure tut be 
tw een the clamps (Right side of Fig 4, T ) The os ary and 
tube has e now been freed from the uterus and their blood 
supplj presets ed A chromic catgut No 1 ligature is now ap 
plied the clamp remo\ ed and the adnc\a dropped into the 
pehis out of the operators was After both sides have been 
similarl) treated the postenor Ia> er of the broad ligament is 
down along the uterus until both uterine arrenes and 
' ha\ e been exposed as show n m Figure 4 F The \ essels 
3tc doubi} clamped and cut A chromic No I catgut stitch 
into the cersEx and the vessels are tied against 
e stump The clamps attached to the uterus mav now be 
temoved IS the blood suppK has been stopped 

igure 4 G, shows the uterus at this stage with the pos 
^cnor wedge being cut into the cervix at the level of the 
^it^nal os The antenor wedge is then prepared as in Figure 
^ thus completing the reinov a! of the uterus A stitch w itli 
an^ ^ on a ctnix needle is now taken through the 

of the cervix through the round ligament and 
* the posterior lip of the cervix tins stitch 

ic as \n k igure 4 / the round ligament is pulled into the 
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Stump thereby assuring adequate support after both round 
ligaments are thus buried The remainder of the ccr\i\ is 
closed with a runmng stitch Pcmontahzation is then earned 
out by using No 0 chromic catgut on a fine round needle 
The stitch is begun at the nght infundibulopcKic ligament A 
bite through the anterior and postenor leaf of the broad hga 
ment is taken and the ned end of the infundibulopclvic 
ligament is buned (Fig 4 /) The tuo layers arc entirely 
dosed with the same stitch until the left adnexa is reached 
when again the tied end of the adnexae is buned thus com 
pleting the operation 

All clots are removed A final inspection for bleeding or 
raw surfaces is made and the lap pads removed The 
omentum is then brought down into the pehis and a layer 
by layer closure of the abdominal wall is earned out Ihc 
peritoneum is closed with plain No 0 catgut using a purse 
string sutch in the lower one third of the incision to recstab 
lish an anterior vesicle space At this stage the table is straight 
ened and a high concentration of oxygen is administered to 
the patient The muscle and fasciae arc approximated with 
three interrupted figure of 8 catgut stitches These do away 
w ith the need for retention sutures 1 he fasciae arc then ap 
proximated with a chromic No 1 running catgut stitch The 
^4 H skin closure is interrupted using the dermal stitch 
J Postoperattiely the patient is limited to sips of warm water 
after the period of nausea until the third day Deep brcith 
mg and exercises to prevent thrombosis are compulsory 1 he 
daily caloric and fluid requirement is given by vcnoclysis 
With this procedure nausea and distention are prevented 
After an enema the morning of the third day a soft diet is 
permitted and rapidly increased to a general tray The pitient 
IS out of bed on the seventh day and home soon thereafter 
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SOME PHASES OF THE IMMEDIATE CARE OF THE 
NEWBORN 

WILLtAM B SERBIN MD 

pARTTjRrriON, although biologicilly i nomial process, is 
tnughc uith potential danger to the child While its course 
througli the birth cinal is pissi\c factors such as premature 
onset of labor, prolonged pregnancN , difficult labor, type of 
deluer) and the sudden cinngcb in nictabohsm that are in 
cident to birth constitute hazirds which call for immediate 
remedial measures Our concern for the child need not imph 
that we are unmindful of the maternal aspects of pregnancy 
and labor the improved maternal mortality statistics of the 
ast decade attest to the contrary But w e ha\ e not attained 
^tt irreducible minimum in cither maternal 
or child mortaht> Proph> lactic measures directed to these 
tnds although the> demand meticulous attention to detail as 
"ell as the acquisition of new technics can further conenbute 
to a low er fetal mortality and morbidity 

n our discussion of the newborn child let us review the 
conduct of a given case of labor witii special reference to 
ana gesia and anesthesia and their effects the newer methods 
° resuscitation and the prevention of hemorrhage and 
anemia Routine procedures such as t>pc of examination 
of the patient for delivery care of the cord stump 
treatment of the eyes arc well standardized and need not 
os considered here 

^Care of the newborn infant begins long before delivery 
methods of prenatal care in early pregnancy 
arr regulations and the maintenance of normal health 

in ^ ^^fhods aimed at the development of a normal fetus 
bnef the physician does all he can to cope with 
■ — ^ which may be under his con trol Factors such as 

tendi^^nk^^^ Obstetnes Northvt cstern University Medical School At 
§ ^^uician and G> ntcologtot Wcslev Memorial Hospital 
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anatomic nialfonnations e\cessi\c weight of the fetus within 
certain limits and premature onset ot labor arc bejond the 
control of the phjsician The conduct of labor is modified 
and sometimes even rendered dangerous in some respects b> 
the demands of patients for painless labor and operatne inter 
ference 


Analgesia and Anesthesia 


Relief from pain is an inherent desire of all patients and 
It IS a ]ust one In addition to the older drugs such as mor 
phmc and scopolamine we now have t wide v irictj of newer 
agents which have a proved value as an ilg sics or hvpnotics 
Ihese are not cntircl) without danger however iiul there 
arc man> limitations to their indiscriminate use Morphine a 
narcotic used alone or in combination with scopolamine or 
magnesium sulfate has long had its adv oc ites it is an excellent 
igcnc when properl) used The incsihcnc gives nitrous oxide 
cth) Icnc and the more recent c> clopropanc w lien used inter 
nuttenti) as analgesics also serve ver) well 1 lie newer scdi 
tives the barbiturate denvames such as pentobarbital amytal 
sodium am) tal allonal dial scconal arc also satisfactor) and 
more recentl) paraldch)dc another t)pe of h)pnotic has 
been emplo)ed These agents arc cinplo) cd smgl) or in com 
bmation according to the desires and experience of the indi 




vidual ph)sician This is a brief list although sufficient for 
our purpose the number and variety ire increasing and )ct 
the ideal analgesic to date has not been found An ideal an 


algesic mav be defined as one that m all cases w ill bring about 


complete relief from pun total amnesia with no toxic side 


reactions to the mother and no ill effects to the fetus m utcro 


Some obstetricians have their personal preferences using 
one routine method for all patients others attempt to suit the 
igcnt and the dosage to the patients needs— a more logical 
ind satisfactot) method Still others prefer no inilgcsn u 
ill I believe the mistal es made with reference to analgesic 
agents are the use of a single drug in all eases without dis 
cnmmation as to the time of administration (the) are fre 
quentl) given too early before the) arc needed for relief of 
pam) excessive dosage without reference to prematurit) or 
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fetal tolerance the production of total amnesia Math its e\ 
citemcnt and prolonged narcosis m hich m turn depm es the 
patient of her o\\ n pow crs of cooperation and increases the 
operam e incidence I m ish to emphasize these aspects of anal 
gesia not because I am opposed to the use of these agents— 
I emplo) them also and ha\c m> preferences— but because 
m their use we must exercise judgment in their selection 
aluavs bearing in mind their effect on the fetus m utero 
The same applies to prolonged anesthesia the effects of which 
^vlIl be referred to later in the discussion of Asphyxia Neo 
natorum 

Establishment of Respiration in the Normal Child 
The normal bab) follow ing an une\ entful labor xvith no 
anesthesia or with only brief obstetneal anesthesia is born 
quite pink has good muscle tone and attempts to cry imme 
dmeh E\en under the most fa\orablc circumstances the 
bab\ usually has mucus and liquor amnii m its mouth and 
throat and occasionalK meconium and other debns The 
hab^ rids itself of these substances by cry mg or sneezing be 
fore It attempts to breathe It may also make attempts at 
shallowing and in so doing may aspirate mucus and other 
debris 

To prevent aspiration of mucus a soft collapsed rubber ear 
svnnge should be inserted into the mouth and throat and 
* e contents aspirated This operation may be repeated sev- 
eral times taking care to introduce the syringe m the col 
apsed state and aspirating within the mouth before with 
^ rubber catheter with a glass saliva trap which 
can be inscned into the doctors mouth may likewise be used 
lor this purpose 

ff mucus or fluid obstructs the trachea and bronchi a hard 
ru her catheter (F 16) is insened into the trachea by depres 
sing the tongue and lifting the epiglottis The catheter is m 
serted to the bifurcation of the trachea and the contents are 
^spirat^ thus insunng complete clearance of the air pas 
The catheter should then be removed and cleansed and 
be reinserted so that the baby can breathe through it if 
ccessary It is interesting to note that after the air passages 
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are cleared respiratory movements of the chest begin and in 
the flaccid baby muscle tonus mal cs its appearance and res 
piration is quid established 

Cutting the Cord 

While this preliminary treatment for the establishment of 
early respiration is being earned out the cord has not yet 
been clamped and cut It continues to pulsate and the pla 
centa continues to dii>charge its blood into the fetus The cord 
should not be clamped and cut immediately following de 
luery except under unusual circumstances for the fetus is 
entitled to all of the placental blood Cutting the cord im 
mediately depntes the fetus of 100 cc or more of blood and 
It has been suggested that this loss to the fetus is tantamount 
to a hemorrhage (Fig 5) Leaving the cord uncut until the 
infant has received the placental blood is of critical impor 
tance in the case of premature infants and m full term in 
fants It IS a prophylactic measure m the prevention of anemia 
It has been shown that anemic infants at buth require about 
eight months to a year to restore their normal blood levels 

Conservation of Body Heat 

^ After the cord has been cut the baby is transferred to a 
] j heated baby receiver Maintenance of body heat is impor 
*/ tant m the normal newborn infant and even more important 
following difficult labor and in the premature infant For this 
purpose the electrically heated baby receiver is ideal although 
not absolutely essential This type of baby receiver requires 
approximately twenty minutes to become heated A Nobel 
box with a ■’5 watt lamp is also satisfactory and works very 
w ell ev en w ith premature infants 

Asphyxia 

The term asphyxia as applied to the newborn is a mis 
nomer since it has reference to death by chol mg as it occurs 
m drowning Apnea the inability or failure to breathe and 
anoxia the lack of oxygen are the more nearly accurate 
terms The term asphyxia has been used for so long how 
ever that I shall employ it here The old division of asphyxia 
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THE RELATION BETWEEN 

the amount BLOOD “t the 

PLACENTA»<»-*^'TNFANT 



INFANT 

DEPRIVED 

of 

PLACENTAL 

BLOOD 



INFANT 
RECEIVES 
LESS THAN >£ 

of 

PLACENTAL 

BLOOD 


CORD CLAMPED" 



INFANT 
RECEIVES 
PRACTICALLY 
ALL o£ 
PLACENTAL 
BLOOD 


5— Diagram to show relative losses of blood to the fetus at birth 
„ clamping and delated clamping of the cord The figures 

iatd approximate they indicate that if the cord is clamped imme 
clam blood can be obtained from the placenta if the cord is 

centa^^ f pulsation ceases about 65 cc can be recovered from the pla 
The placental separation a small amount of blood can be recovered 

cord for the total volume of blood in the fetus placenta and 

what h “^’5 cc The diagram however indicates sufficiently well 

cumev ^PP®'^^ when the cord is clamped under these different sets of cir 
•^mstances (After \V F Windle H L Alt and G B Marsh ) 
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into asphyxta Itvtda and atpbyxia palhda has served as a brief 
classihcation for a long time but is now inadequate Accord 
mg to \andcll Henderson there are four types of asphyxia 
neonatorum all due to or associated with deficiency ol 
ox> gen 

I Th(. bind biby In this type of asphyxia the baby is 
blue the circulation of blood between the child and the pla 
centa having been impeded The capiihncs m the skm are 
engoi^cd The infant usually is not deeply narcotized unless 
large doses of morphine or the harbituntcs have been given 
during the first stage of labor Muscle tone is gcncrallv good 
Asphyxti palhdi This is a senous tvpc of asphv via The 
sk.m is pallid or marble white the capiUancs are empty and 
there is a lad of muscle tonus the cerebral centers arc pax 
alyzed although the vasomotor svstem is not involved 

5 Intiracrimd f evjorrhage This tv pe of asphy xii develops 
after birth and is associated with very rapid or difficult oper 
amc delucrv The child may breathe at first but as the hem 
orrhage continues the medullary centers become more de 
pressed resulting in depnv ation of oxy gtn The sensinv ity of 
the respiratory center to carbon dioxide is diminished and 
apnea occurs 

4 Obstructed feiai ctretdatton Obstruction of the fetal 
circulation during dcliv cry may result m premature attempts 
at respiration with meconium and debns being drawn into 
the tracheobronchial tree 

The coimuon st cause of asphyva sieonuonim is the ex 
cessixe or untiwch me of narcotics and hypnotics during 
labor These agents are respiratory depressants and w hen ad 
ministered to the mother they diffuse through the placenta 
and enter the fetal circulation Barbiturates hav e a more pro 
longed depressing action on the fetal respiratory center than 
does morphine in equivalent dosages therefore the carbon 
djovide response to the baby is more fav orable after morphine 
analgesia than after barbiturate analgesia 

General Pnncip'es tn 'Resuscttation of the Nevihorn —The 
lungs after dehverv and after respiration has become estab 
hshed expand very gradually they are snil m a state of atelec 
tasis Inasmuch as they become inflated lowly it is impor 
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tant in in> method of rcsuscirntion not to dcflite them for 
this Mill produce more atclectisis Upon the establishment of 
respiration b\ amficnl means there is an improvement in 
muscle tonus and this aids \ oIiintar> respiration on the part 
of the fetus Bv preacnting anoxia in prcmanire infants ml 
ma) also prevent the occurrence of pneumonia a frequent 
and fatil outcome 

We no longer resort to \ igorous methods of resuscitation 
cold Mater shal mg the S>K ester method span! mg and 
hea\> pressure arc not used The> aggravate damage where 
It is already present and may produce dannge where ir is not 
yet present 

In attempting to establish respiration rcspiritory move 
ments should be carried out about fifteen times per minute 
This may be done with good results by aiding the babys 
breathing and rebreathing with intermittent gis flow If con 
tmuous gas flow is used this should be giv en at the rate of 
liters per minute 

After mucus and debris have been cleared from the tra 
chei and other air passages a continuous flow of oxygen 
95 per cent and carbon dioxide 5 per cent may be admin 
Jstered by catheter from an infmt resuscitator (Figs 6 7) 
Where such an apparatus is not available the use of the tra 
cheal catheter with mouth insufflation at the rate of fifteen 
times per minute is very satisfactory It should be borne in 
niind that strong pressure must never be employed and that 
Methods of resuscitation should not be discontinued too early 
Dody neat must be conserved v\hile these procedures are car 
ned out 

Immediate Care of the Skin 

Many methods of si in care have been tried Our mam pur 
pose whatever the method is to prev ent si m infections more 
especially impetigo and pemphigus neonatorum In some ma 
ternity hospitals the v emix is nor removed This practice is 
inasmuch as it is not a dean method on the 
other hand it has frequently resulted in a marked diminution 
”, P*^stules in the skin In snil other hospitals olive oil is em 
P oyed to remove the vemix and the skm is treated thereafter 




^^nounr nf infant resuscuator (1) Automat which regulates the 

e ptessare exerted at the inhaler (2) Water manometer 

cxerterf ^ tnni Hg which registers the pressure being 

Dreisiir"^ Inngs (3) Escape \alre adjustable up and down to limit 
Drain cori ^ manometer benveen 6^ and 16 mm Hg (4) 

^on inhaler ' i (6) Flowmeter control \alve (7) Resuscita 

f'^s\ of ibe Ok (8) Continuous flow inhaler and tubing (Cour 

01 the Ohio Chemical & Manufactunng Companj ) 
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With water only and no soap This method is also satisfac 
tor> In our nursery aquaphorc merthiolatc cream* is cm 
plo> ed to remote the vernix from all newborn infants except 
those born prematurely In the case of the latter there is no 
occasion for haste the temiv may be removed after several 
days by this method if the baby is progressing satisfactorily 
This treatment is carried out without removing the infant 
from the crib or incubator 

If pemphigus or pemphigoid lesions appear they arc opened 
with sterile alcohol (65 per cent) applicator and treated with 
2 per cent ammoniated mercury ointment Sulfathiazolc 
cream 5 per cent has also been employed but not with great 
success although these lesions arc presumably infected with 
Staphylococcus albus Stnet isolation and surgical asepsis 
should be enforced 

Use of Vifamm K 

Vitamin K is of value m hemorrhagic disease of the new 
bom associated with hypoprothrombincmia It is of little or 
no value in traumatic hemorrhage It may be used prophylic 
tically in cases of premature and prolonged labor mg be 
I g adniimstered to the mother twice daily It may also be 
einployed following delivery and may be given to the baby 
in doses of 1 mg (Thyloquinone) per cubic centimeter in 
milk or water once daily or m doses of 1 mg hypoder 
micallv (Synkamin) Its use is important in premature infants 
because m them there is a tendenev toward hemorrhage on 
account of fragility of the blood vessels Vitamin K has its 
greatest field of usefulness however m cases of hemorrhagic 
diathesis where it may be given hypodermically or by 
mouth 1 mg once dailv for the first five davs 

SUMMARY 

The conduct of labor with special reference to the use of 
analgesics and prevention and treatment of ispliy \n neom 
forum has been bncflv reviewed Emphasis his also been 

Fomiul Atjuapho e 50 gm 

Sol m nh oI te 1 1000 JO c 

D till d tc ad 1 0 c 
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placed upon proph>h\is A\ith reference to blood loss and 
pre\ ention of anemia hemorrhage and infection of the skin 
in the newborn 
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CLINICAL USE OF VITAMIN K IN OBSTETRICS* 


AUGUSTA WEBSTER MDf 
and 

J E FIT2GERAL0 MDt 

two prc\ious articles* we ha\c reported some obser 
vations on the use of \ntamin K in women in labor and in 
e newborn Since then other imestigitors^ have reported 
ts quite at vanance with ours \Vc therefore report some 
treated^^ '*tions with a summary of the entire senes 

During a penod of eighteen months approximately 5370 
men were dehv ered m Ward 51 at Cook County Hospital 
devoted exclusively to the care of partunents 
f ° *10 abnormal obstetrical condition are free of in 

^'hose babies arc over thirty weeks gestation Of 
bin recciv ed V itamm K dunng labor Prothrom 

®*®*minations w ere done on the mother before adminis 
mfa°” 'itamin K at the ume of the delivery and on the 
bv blood at birth These determinations w ere done 

Och Smith^ method previously reported ^ 

^®*™***3tions were made on the babies for several 
The f micro method of Kato and Poncher^ 

The ^ results are from cases not previously reported 

4 nanh^^ u these patients was 2 methyl-1 - 

salt- diphosphoric acid ester tetnsodium 
^ )**ka>wite Roc he ) m 10 mg doses 

, Department of Obstetnes Cook Countj Hospital and the 
School Gynccologj Northwestern University Med 

**ennan K n ^ S^ant for technical assistance arranged by Dr 
used m rK Bundesen Commissioner of Health Chicaijo The titamin K 
tlnstn'^ study was furnished by Hoffman La Roche Inc 
^*edical Obstetrics and G^necolog} Northwestern University 


of Obstetrics Northwestern Universitj Medical 
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Case IV —On the third day numerous pctechiac appeared on 
the face necl and scalp Siibconjnnctml hemorrhages uere 
found m the right eje TIic protlirombm !e\cl \\3S 37 per cent 
Vitamin K was given and on the nc\c three da\s the level was 
77 83 and 92 per cent respcctivcl> 

Case V —This infant v omited bnglit red blood on the third 
day The prothrombin level was 30 per cent After vitamin K 
was given the level rose to 93 per cent and was 100 and 103 per 
eent on the next tw o dav s 

Case VI —Hematuria appeared on the third dav The pro 
thrombin level was 26 per cent One hour after vitamin Iv was 
gnen the level rose to 56 per cent The nc\t da> it was 62 per 
eent and 80 per cent on the following da> 

Case VII — Epistaxis occurred on the third da> and ecchv moscs 
about the left eve The prothrombin level was 18 per cent vita 
niin k was given and on the following day the level was 78 per 
cent 

CvsE VIII —On the third day bleeding occurred from excori 
^lons on the chin and the prothrombin level was 14 per cent 
One hour after the administration of vitamin K the level was 
24 per cent and on the following day 80 per cent 

COMMENT 

^ere seems to be considerable misunderstanding about the 
^alue of the vitamin K products in obstetrics Part of this is 
due to the variety of tests used to determine prothrombin 
content All of our tests have been done by two certified 
technicians w ho have devoted their entire time to determina 
tiQns done on these patients Standards were checked daily so 
^ at w e have a right to consider the results accurate Another 
tuisunderstanding concerns the value of vitamin K. in the pre 
'enoon or treatment of hemorrhage of the newborn due to 
Uth trauma So far as we 1 now vitamin Iv will be value 
P^^'sntion or treatment of hemorrhage of this tvpe 
Nevertheless there seems to be a wealth of evidence to 
^how the value of the medication in obstetric cases The fol 
lowing facts may be cited 
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1 Admimstntion of Mtamm K to mothers in labor pro 
duces 1 higher prothrombin content m both mother and baby 

■’ Such niedicntion prevents the definite prothrombin de 
crease found when the mothers base received certain bar 
biturucs as analgesics 

3 Babies admittedly show a decrease in prothrombin eon 
tent from the second to the fifth day of life 1 lus decrease 
IS not present if the mother receives adequate vitamin K 
medication during labor or if the bibv receives vitamin K 
after birth 

It seems significant that hemorrhage of the newborn occurs 
normally during the period of lowered protlirombm content 
The fact that babies in this senes w ho had bleeding inv anably 
showed a markcdlv low prothrombin content should be of 
importance although low prothrombin content mav also be 
found frequently when there is no gross cvidcnec of hemor 
rhage 

\Vc believe 1C is not an accident that 42 out of 44 neonatal 
hemorrhages occurred in patients who had no vitamin K 
rurthermore it seems reasonable tint numbers of undiscov 
ered but perhaps not unimportant hemorrhages of the new 
bom could be prevented by the use of vitamin K. 
y It seems reasonable to assume therefore that vitamin K 
has a definite place in the prevention of neonatal hemorrhage 
but It must be emphasized that hemorrhage of traumatic origin 
will not be affected by such medication 
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management of obstetrical hemorrhages* 


FREDERICK H FALUS MD FACSf 

Obstxtrical hcniorrlnges arc -iniong the most scrums tom 
piicitions of pregnanes Their gra\it> depends hrgclj on the 
lact that the) are seldom anticipated and that tlit accoucheur 
in most eases has no clear plan of action for prevention or 
control Too dogmatic assertions must nor lie inadt iboiit 
c proper handling of a given case since the facilities for 
management var) widely m different cases The same may 
t said for the training and experience of the obstctritnn 
andling the case Since this is so I shall discuss particnlirl) 
e practices which obtain m mv clinic and try to set forth 
c pnnciplcs upon which such practice has been founded 
onsideracion will also be given to tlic more common obstetn 
3 hemorrhages from placenta pracvia premature placental 
^tachmenc and rupture of the uterus as well as to post 
Partum hemorrhage 


POSTPARTUM HEMORRHAGE 


^stpartum hemorrhage while it is the most common form 
^ obstetrical hemorrhage is usually avoidable in properly 
fins labors Man) ctiologic factors may contribute to 

^ complication and the successful management depends 
a thorough understanding of the patliology and applica 
non of the appropnatc treatment 

TioLoca ^Uterine atony is the most common cause of 
sei bemorrhage (see I ig 10) and miy he due to 

of among which may he mentioned exiiaustion 

^ ® Wenne musculature from long hard labor (kifcntr'i 

■ — ^ changes m the m>omttnuin fflhrfisis uteri) shoe! in 


OVfCTric and Cynce Ukv I'c^arcfi and 
f ^ f thr Ln ff tt, f f liUnf / ' ^ 

CoUfrfT^ Fy-f'ttrtxc' an f and Head f{ ti e Vefrarlrn^nt 

Mtdcine Unt>er»y ff iiUn >t 
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the mother uteroplacental apoplc\> sccondarj to ablatio pla 
centae placenta pracvia arcuate bicornuatc uterus overdis 
tention from h^ dramnion or multiple pregnane) and a fibroid 
uterus 

SaMProMS— ^^'hatever the cause the s>mptoms arc \er> 
similar There is a continuous flow of dark venous blood 
coupled with a tendenev for the uterus to balloon up and 



Relax d muflcla Contracted muscle 

unconstncted constricted vcfl 5 c,lg 

vessels 


Fp 10— G os and mi rose p (d grarrm ic) pp ar nc of uterine 
11 afte lal or illustr t ng tl pr nciplcs p n hi atonic po tp rt m 
em rth ge dep nds 

to feel soft and bogg> and Crede expression of the uterus 
)ields large clots In normal cases the upper margin of the 
fundus should be about three fingerbreadths below the um 
bilicus immediate!) after the expulsion of the placenta In 
atonic cases it will be found at or above the umbilicus The 
pulse increases in rate and becomes soft and compressible Pal 
lor sighing respirations air hunger syncope all may appear 
m rapid succession 
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Treatmenf 

Prophylactic injection of in ampule of pituitnn imme 
diateh after the birth of the bab\ followed bA a tablet ot 
ci^otrate, Ys q gram b> mouth, or an acme hypodermic 
Reparation of ergot after the birth of the placenta is \aluable 
Cjentle massage in addition should cause firm uterine contrac 
tion If It still tends to relax more \ igorous massage is used 
all clots expressed from the uterine and vaginal canals 
ntse clots are sav cd and measured as is all blood lost from 
L ^ ^nie the diagnosis of postpartum hemorrhage is made 
onie of the blood should be sent to the laborator> for matcli 
ing to expedite transfusion should transfusion prov e to be 
in the course of the treatment 
the uterine atony is not overcome as shown by failure 
contraction and retraction picking of the ntents 
resoned to The packing of a uterus 
urn II L ^ simple obstctncal procedure, but it is 

^0 thoroughly misunderstood b\ the av erage obstetncian 
® f repreparc the v ul\ a and v agina by spong 
^>sol The doctor changes gown and glo\es The 
the^ soaked m weak 1 per cent lysol solution 

^ ''^tig out It IS contained in a sterile wade mouthed 
j ^ operator The left hand is 

The” birth canal up to the fundus of the uterus 

loo ^ pteces of placenta or membrane are rapidly 

ina^^TT if*' uterine wall and brought out of the vag- 
uh ^ hand is again introduced into the vestibule 
operator with his nght hand seizes the end of 
thef ^ dressing forceps and packs the palm of 

of th ^ gauze This IS then earned up to the fundus 

simtilr carefully packed m the nght hand making 

^oim counterpressure on the fundus through the ab 
proced * Having packed in one handful of gauze the 
uterus repeated unul no more gauze can be put into the 
Jnp th 'ugina is also packed ughtlv in severe cases Dur~ 
lOoo I’^^^uedure hypodermoclysis of normal salt solution 
sodjum”h staned and digahn gram Vso and caffeine 

fn sev grains 5 are adimmstered hypodermically 

ere cases the salt solution and matched blood or plasma 



94 


FREDERICK II FALLS 


m-xy be gu cn Jntr3\ enouslj In w omen \v ith small veins or fat 
anns or n hen there is considerable shock it may be nccessar> 
to cut doMn on a cubital \em m order to introduce a needle 
or cannula The head of the bed should be low ered and the 
limbs tightly bandaged from the toes to the thighs In ex 
tremc cases it may be necessary to compress the aorta through 
the abdominal wall Inhalations of owgcn are of distinct 
value where air hunger is manifest the gts is best gnen 
through a nasal catheter or oxygen tent 1 he patient s body 
should be kept warm throughout the treatment and all causes 
of shod eliminated insofar as possible The hot mtrautenne 
douche IS warmly recommended b> some authors but is not 
used in our dime since we feel that its action is neither as 
sure nor as prolonged as is the pack 

Tears of the cenix arc pulled doy\n by placing nng forceps 
on the anterior and posterior ccniciJ lips while a deep y agma! 
hand retractor exposes the fomices The repair is made b\ 
interrupted sutures of chromic No ^ cirgut which extend 
from the serosa to the mucosa of the cervix and from the 
apex of the tear to the free margin of the ccraix About three 
interrupted sutures ate taken 

Postpartum hemorrhage secondary to a mpttired xartcose 
ein of the 1 7B;wa usually gn cs rise to a stead) flow of y enous 
blood which is not influenced b> the contracted state of the 
uterus For these cases we use a tail sponge which is like a 
<^laparotom\ sponge except that it is longer and narroyyer 
This can be w rung out of 1 pet cent ly sol and the uterus and 
the upper vagina tamponed off while the search for the bleed 
mg pome IS being made using the wide deep retractors for 
exposure A single catgut suture around the bleeding point 
IS all that IS required as a rule 

Patients with a history of previous postpartum hemorrhige 
should be deUveted «\x haspvtal tf possibk. xvith every thvcvg 
prepared to combat this complication if it recurs 

Postpartum hemorrfiage associated with ri/ptjtre of the 
utents (Fig ] 1 ) may^ be very misleading because the major 
part of the hemorrhage may occur into the abdominal cay ity 
and onlv a small amount of blood appear at the v ulva The 
patient is frequently thought to be in shock for this reason 
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and IS often treated for this complication In a pi\ cn case w hen 
from the histor) nipturc appears to he a possibilita the p i 
ticnt should be placed in the Iithotonn position The opera 
tor should change go\an and gloves and insert the left Innd 



lower ^ present will be found ni the 

^ and usualh the cer\i\ 

"hich thp ,1!^ Occasionalh there is a colporrbexis in 

P sterior wall of the vagina is torn a\va> from the 
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cervjN Tl^c tear is as a rate casjl> feit and is diagnosed hy 
the fingers cvrending out into the parametnum or into the ab 
dommal ca\ it> 

In such cases the uterus and \agina should be tightly 
packed immcdiarcl V and the patient transfused and laparotomj 
perfonned as quicU> as possible H> stcrectom> is practicaiK 
aluavs indicated and draimgc of rlie pelvis advisable The 
*;pced with uhich these steps can be properl) executed is 
the lueasure of the efficiency of the obstetrical service 

A woman with a history of repeated se ere postpartwn 
hein(}rrhiges should be considered a candidate for an inter 
position operation which carries with it sterilization Since 
the operation is done \ag1n3li) and the cvstocelc which is 
usualh present is repaired m this ua> a trachelorrhaphy 
if necessary and a penneorrhaph) will complete the repair 
work 

Postpirtuin hemorrhage »v ith ret vned pheemx is rclativ clj 
common The placenta may be retained m whole or m part 
The retained portion results m the failure of proper contrac 
tion and retraction of the utenne w all at the placental site 
Under these circumstances it is necessary to remove the ph 
cental tissue manually after the failure of pituitnn and Crede 
expression Tollowing the removal jf the blood loss has been 
severe the uterus should be packed proph) lactically and 
crgotrarc given Occasional!) a ptwtpartum hemorrhage due 
to retained pieces of placenta occurs several days after the 
patient is up and about In these cases it is usually advisable 
to return the patient to the hospital and remove the pieces 
with a blunt curette 

The amount of blood lost m 1 given case is only 1 rough 
index of the seriousness of the hemorrhage The reasons arc 
that patients vary greatly in their ability to stand shock 
and hemorrhage and the total amount of blood m the vessels 
of different pauents at the time of delivery^ vanes greatly' 

It IS well known clinically that a patient who has had an 
antepartum hemorrhage or w ho b anenuc from some other 
cause such as pvehtis of pregnancy does not endure well 
c\ en a small postpartum hemorrhage For this reason m such 
cases especially e^eTy drop of blood should be conscr ed 



MANAGEMFNT OF OBSTETRICAL HCMORRll ACES 


97 


There comes a time during a postpirtum hemorrhage when 
the patient s blood loses its abilit> to ciot spontancousl> This 
would seem to be due to dilution of the thrombogcnctic clc 
ments of the blood Tight picking of tlic uterus and blood 
transfusion are the only efficient remedies for this condition 
The fact that this condition occurs late m the course of a 
postpartum hemorrhage emphasized the ncccssit) for prompt 
active and vigorous treatment of all eases as soon as the 
diagnosis is made The best defense m postpartum hcraor- 
thage IS a Vigorous offeustve 7ininge7ftcjit Tv cry maternity 
hospital and community should have available professional 
donors grouped and ready to respond vv hen called A specially 
trained transfusion team should also be available where pos- 
sible These details can be provided in almost my community 
Or hospital, if someone sets himself to the tasl of providing 
mem I know of no instance where they have provided them 
seiies spontaneously The more simple the apparatus used the 
"lore efficient it is hi ely to be 

PLACENTA PRAEVIA 

Etiology— N ot much is known about the etiology of 


placenta 


omalies 


praevia except that mulripanty twins and fetal an 


seem to predispose to it 
atuology— We speak of two types of placenta praevia 


that 


5 growing m some part at least over the internal 


iSQ^ placenta praevia cemrahs (Fig 12) and one that 
01 utenne segment but has not dev eloped 

^ ^ called placenta praevia lateralis The presence of 
utenn ^ great increase in vasculanty m the 

^ure is^ region of its attachment Here the muscula 

Its fn f , 3nd has relatively poor contractility, while 

dange^ Greatly increased This greatly increases the 

Partum L dunng delivery and gives nsc to atomc post- 
tears S tis well as to pnmarv bleeding from 

Prese^^^^ secondary anemia from antepartum bleeding may 
from PI delivery and thus increase the danger 

Symi? postpartum hemorrhage 

spicuous '“Symptoms of placenta praevia arc usually con 
y their absence until a hemorrhage slight or pro 
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fuse indicates Its possible presence The bleeding is usually 
pimlcss and ciuscless ami \ in« from a feu cubic centimeters 
TO 1 fanl hemorrhage Qosc obscmtion houexer may re 
seal signs and s>}nptOTUs \%hich should put us on guard A 
failure of the presenting part to fit donn easih o%er rhe 



1- ^ 1 — Placenta ptac a central often cue sev re 1 em rrf age 

bout t! me of fetal iblt\ 1« cry from belo is dangerous to 
rr other and fatal to fetus m nuMt cases 

pelvic mlet is significant The fetal heart tones at term may 
be heard nonceablj higher m the abdomen than normal One 
can usually estimate accurately by rectal e'cammation ubether 
or not the placenta covers the uterine os This must be done 
carefully to av oid the possibility of precipitating fresh hemor 
rhage ITiese is less danger of contamination of the vagina 
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by using rectal cvaminations but the findings in a guen 
case ma> be more obscure and hence should not be relied 
upon uhen indefinite Wlicn the factors strongl) suggest 
placenta prac\ia \aginal examination may xvcil be done after 
careful stcnlization of the xuKa, as if for operation Gentle 
ness IS iniperatuc to a\oid precipitating further separation 
and senous hemorrhage 

The earlier in pregnane) a placenta pncvia starts to bleed 
the more probable it is that a central t) pe exists and the 
more profuse and dangerous the hemorrhage is apt to be 
Diagnosis —The diagnosis is usuill) simple, based on the 
SAmptoms and signs as described The condition must be dif 
ferenuated from causes of painless bleeding m the later months 
of pregnane) CenicaJ polyps occasional!) cause such bleed- 
but can be readily differentiated b) palpation and 
speculum examination Pirtial premature detachment of the 
jtormall) implanted placenta with apparent hemorrhage may 
nave very little pain and ma) closclj simulate placenta 
to feel placental tissue over the internal 
hanges m the fetal heart nrc are significant of, 
pathognomonic for premature detachment 
of the cervix while a rare complication of preg 
^nc) docs occur, and is usually easily di ignosed by the ap 
Ptarance of the growth positive Schiller reaction and biopsy 
beafmenf 


although not 
^rcinoma 


ofth^ depends on the facilities available, the slall 

bt \ ^ the stage of pregnancy No time should 

able^Vii patient into the best surroundings avail 

of 1 u should when possible have the advice 

graph telephone and tele- 

for^ and airplane there are few valid excuses 

tVDe by an untrained doctor to manage a serious 

^gree^ Pj^centa praevia on his own resources Nor do vve 
sltho K of calling in the nearest surgeon who 

tiQn eminently qualified to do a cesarean sec 

^^nuin qualified in the majority of coses to de- 

done ^ xvhether or not such operation should be 
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\ pinent ujth placenta pracvia should be removed to a hos 
pjtil at once if possible Upon her amval at the hospital 
a red blood count hemoglobin estimation and typing should 
be done and comparibic donors secured Blood pressure read 
mgs should be made c\cr> half hour if rhe loK of blood has 
been sudden and se\ ere The patient should be taken direct!) 
to the prepinnon room and prepared for sterile vaginal ex 
amtnation and laparotoni) A careful rectal examination is 
first done to determine if possible xiherher a central type of 
placenta praciia is present If it is immediate preparations 
arc made for laparotomy unless there is senous contrsmdica 
non 

If a se\erc grade of secondary anemia is found with the 
hemoglobin under <55 or red cells under 3 000 000 a blood 
transfusion is gi\ en as soon as a proper donor can be secured 
Five hundred to 1000 cc may be given by the direct or in 
direct method If the anemia is not extreme cch>ienc an 
csthcsia IS employed If the patient is ver> anemic local an 
esthesn is preferred reinforced if necessary by light ethylene 
or ether inhalations The low ccnica! or the classical opera 
tion may be done as the operator prefers There is no addi 
tional danger m the former operation as might be expected 
as a result of the location of the placenta m the lower utenne 
segment Pituitnn and ergot arc given routine!) after the 
delivery of the baby and placenta respectively Though rarel) 
necessar) the utenis is pad cd if bleeding is profuse after the 
birth of the baby and placenta One end of a lO yard lodofonn 
gauze stnp is poshed through the cervix into the vagina The 
rest of the gauze is pad ed into the uterus and low er uterine 
segment and the incision is closed The pack is removed in 
forty eight bouts througb the vagina One thousand cubic 
centimeters of 5 per cent glucose b> hypodcrmoclysis and 
1000 cc of tap water per rectum are given routinely The 
glucose im> be given intravenously m case the shock or 
anemia is severe 

There is an increased danger of puerperal sepsis m these 
cases due to operative intervention the depressing effect of 
the anemia and the possible involvement of the placental site 
because of its low position Because of this all unnecessary 
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vaginal evaminaDons and manipulations are asoided These 
patients stand infecnon poorl> 

In all cases where feasible, an \ raj picture should be 
taken before deli\cr> for the detection of fetal dcfomuncs 
if present since this ma\ have an important bearing on the 
decision as to the time and method of dclucn 

If the placenta is not ov er the low cr uterine segment and 
the fetus not too premature the membranes should be rup 
tured after w hich the presenong part usualU comes dow n and 
tampons the placenta against the lower utenne segment in 
^ch a wa) that bleeding ceases at least until the fetus has 
been dehvered 


PoIIomng delu en if there is no bleeding the third stage 
« Seated very conserv an\ el> to allow omc for contracnon 
3nd retraction of the placental site and thus minimize the 
postpartum hemorrhage 

If bleeding begins as soon as the bab\ is dcliv cred one 
no choice but to change gown and gloves remove the 
P^icenta manuallv and pack the lower utenne segment and 
jagina as oghtl) as possible This should be done prompdv 
blood has been lost m order to avoid the 
n> from shock which so often occurs m these cases 
th Hici^ ^ernoTi ma> be useful in some cases When 
on ^ operanve nsk when the babv is )ust 

of viability when conditions are such as to 
be intervention this useful procedure should 

the'e^™ immediatelv The techmc consists in dilanng 
two fingers can be inserted into the utenne 
^'ard U presentanon the fetal head is pushed up- 

bteech^^ utenne fingers and the 

the n stroked and pushed downward toward the inlet of 
^heco'^h hand assisting abdommallv ^^^^en 

afe Aersion has been accomphshed the membranes 

If diffi ^ grasped bv the internal fingers 

h encountered in grasping a foot an 8 inch for- 
ujjgg found useful m bnngmg it dowm \s soon as the 
Pttssur cervical os there is usually suffiaent 

there is th° pl^oenta to stop all bleeding Unfortunately 
e danger that similar pressure exerted on the cord 
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ic the s«ne time \u!i stop the fctil circulation This accident 
which occurs frequently cannot be avoided and constitutes 
a serious objection to the method in patients who have living 
viable babies 

The Voorbecs' ba^s ire very rirely used m our clinic m 
cases of pheenti pracvia They hive tlic same disidv antages 
as the Brasron Ilicks version and the iddinonil one of intro 
ducing a foreign body into the uterus with the attendant 
danger of contamination Tiiey may be used m cases m 
which there is a large baby'^ that would offer difficulties for 
version The ccni\ is dilated artificnlly to admit the folded 
bag which IS carefully introduced after perforating through 
the placenta or membranes and into the anmionc cav ity vv ith 
a blunt forceps before inflation thus preventing further 
separation of the placent-a A rather large No 5 or 6 bag hav 
mg a diameter of 7 or 9 cm is used so that the cerv i\ wall 
be practically conipletelv dilated by the time the bag comes 
out The hemorrhage is thus controlled until the bag is hk 
pellcd when the fetus usually follows spontaneously or can 
be delivered by craniotomy or forceps or version depending 
on the conditions present at the time of expulsion of the bag 

PREMATURE DETACHMENT OF THE PLACENTA 

Premature detachment of the placenta is relatively common 
in Its milder forms In my cxpencncc ic is potentially the 
most serious complication m pregnancy The mortality m 
the severe cases is practically 100 per cent for the fetus and 
50 per cent for the mother unless she is exceptionally well 
cared for 

Etiology —Little is known of the etiology except that 
the condition is classed as a toxemia associated with decidual 
hemorrhages which result in irritation of the uterus and com 
pktc placental separation m many cases Multiparas are af 
fected three times as frequently as primiparas Ovcrdistennon 
of the uterus as in tw m pregnancy or hy'drammon may be 
significant after rupture of the membranes or the birth of 
one twin Short cord trauma infectious diseases— all have 
been said to predispose to premature detachment 

Pathology —It is important to separate the various cases 
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into fi\c groups since on the pathologic chinges in the uterus 
in these groups rests the ritionilc of treatment 
Group I Complete Sepnattou in Lari) Vreiitnuc) —The 
changes arc hunted to the phccnnl site Tlic pheenta is 
peeled off of the uterine wall ind is then expelled together 



^'niffectcd uterine ci\itj The uterine wall is 

'■hage (Fj^ Sepiratioit with Apparent Hemor- 

^^Paration IS the sixth or se\ enth month if the 

cnritii,, incomplete and not too extensne the pregnancy 
to term When the placenta is expelled the 
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of the uterus w ith fetus free in the abdominal cavity has been 
made S)niptoms of \er} severe shock and hemorrhage are 
usually present m these eases and postpartum hemorrhage is 
greatij to be feared owing to the relaxed and paralyzed con 
tlition of the uterine muscuhmrc In Groups IV and V there 
ma> be considerable hemorrhage into the abdominal cavity 
from the tears in the peritoneum and underlying uterine 
muscle as a result of the ovcrdistentjon These tears may 
conimuc to bleed even after the intra utenne hemorrhage has 
been stopped 

PROTNosts—Thc prognosis depends on the type of prema 
turc detachment the sutnmndmgs of the patient and the si ill 
and courage of the medical attendant Marcmal mortalitv 
figures as given b> various authors range from 5 7 to fO per 
cenr The fetal mortality is cxtrcmcK high var>mg from 
50 to 85 per cent according to various authors 

Much of the maternal monaht> is due ro a failure of the 
attending ph) sictan to recognize the seriousness of the condi 
tion in the earlv stages of the separation and the remponzing 
methods of trcitmenc when radical methods should be em 
ployed Misr.il cs in diagnosis also contribute to the misman 
agement because the treatment essentially muse be different 
from that accorded those conditions most closely simulating 
this condition clinically 

The high fetal monalitv is chiefly due to intra utenne 
asphyxia before the diagnosis is suspected clinically It is aug 
inented by the fact that the mother may be toxic and that 
the fetus is in over <0 per cent of the cases considerably pre 
mature and frequently nonviabic 

Trealmenf 

Tlie treatment of premature separation of the normally im 
planted placenta vanes greatly in the hands of different au 
thorities Thus one man advocates a conservative attitude 
delivering practicallv all cases from below Another favors 
radical intervention as soosi ns the diagnosis hns been made 
A third individualizes the caos treating some consen atively 
and others radically 

We attempt to classify the type of ease present and the 
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patholog\ imoUcd Wc consider cspcciall) the age and 
pann of the patient and the duration of pregnanev and 
tvhether or not the ccrM\ is dilated or casiK dilatable before 
determining the course of treatment 
■Ml pregnant ^\onlen who bleed eien a small amount in 
the later months of prcgnanc\ should be placed at bed rtst 
in a hospital if possible until a thorough cvamination dc 
termmes the cause 

In Group /, if the sepamtion is complete there is nothing 
to do but pro\ide the ordinar\ care of a complete abortion 
If the separation is incomplete as in Group II, rest in bed and 
sedatuesmat pre^ enr funher separation Progestin prepara 
tions such as 3 cc of lutein solution four times dub until 
all aai\ e s\ mptoms ha\ e ceased then biw ccKl\ ha\ c pro\ ed 
of 'alue The fetus ma\ go to \iabilit\ or even to term at 
"hich time the separated area ma\ appear as an old infarct 
on the surface of the placenta It is in this group that the 
nicest judgment has to be exercised as to the degree of 
separation the condition of the babN and whether or not 
die interests of all concerned w^ill best be sened b\ watch 
ml waiting or b\ radical intcrxention and if the latter what 
^Pe of intencntion is adiisable If the patient is a pnmipara 
snd especialls if she is on elderb pnmipara w ith a x mble bab\ 
if the bleeding is more than a spotting or if the bab\ 
^ ^ome signs of distress a cesarean section is probabl> 
* procedure If the fetus is just on the border line of 

'nabihn at n\ enn -eight to thirt> weeks and the hemorrhage 
^ moderate and seems to ha\e stopped temporanh mor- 
P ne and lutein (3 cc rid) ma\ be gi\en and the pa 
^ent earned along until the fetus is Mable proMded she 
th^ hospital under close supervision and with 

lak radical mtenennon will be undcr- 

en at am time that the M mptoms of further separation 
sh ff these conditions cannot be met the uterus 

tided as soon as proper conditions can be pro 

tienr*^^^ ^widence of detachment first appears when the pa 
and th h K ^ labor the ceivLx ma\ be dilated 

c ab\ extracted b) version or forceps as seems best 
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bpondi \%cH to snmubtmn it is not removed but it sewed up 
nnd dropped bic! m the abdomen 

If the opentmg room facilities and proper assistants are 
not nibble nhat then The outlook is gloomy but not 
hopeless The dilatation of the cervix is the important factor 
If the patient is a pnnupnra with a resistant uncffaced cervix 
a No 5 \ oorhccs bag ma> be inserted and traction applied 
to hasten sofrenmg and dilatation As soon as the bag is ex 
pelled dilatation should be completed manually orbyDuhrs 
sens incisions and the baby delivered b> version if alive or 
craniotomy if dead and prcseniing by the head Following 
the delivery of the babv and placenta m these eases the uterus 
should be firmly tamponed is described under Postpartum 
Hemorrhage 

In some clinics a Spanish windlass is tightly applied and 
large doses of pituitnn arc administered to force uterine con 
tractions and spontaneous delivery is awaited Good results 
have been reported bur we have adopted the more radical 
method 

The key note to the management of these eases is prompt 
7iesr Til linking the diagnosis as to the degree of separation 
and the resultant pathologic mvoUement and courage to 
adopt radical vieasurcs if possible before the development of a 
desperate situation for the patient To this end persons re 
sponsible for the care of o-bstetneal eases should have a plan 
of action definitely worked out m their own mmds before 
such a case presents itself Only m this wav will the fight 
for decrease of the frightful mortality as given by certain 
statistics be won 


SUMMARY OF CASES 

IJie value of any procedure or type of treatment can be 
adjudged best by the results obtained by its application An 
analysis therefoce of out cases over a fifteen year period as of 
interest The total number of dcUvenes at the Research and 
Lducational Hospital was 10486 all of which were chanty 
teaching cases Of these '>62 have been complicated by the 
three most common forms of obstetncai hemorrhage wnh a 
maternal mortality of 0 39 per cent 



NUWCFMFNT Ot OBSTtFRICXt Ht MOtlRII 


111 


There ^\ere 133 cases of posipntuvj hcinorrhisc, an in 
cidence of about 1 2 per cent Forceps dcln cr% v ts performed 
m ele\en of these cases or 8 3 per cent Sc\cnn n\o per 
cent followed spontaneous dch\ cries and in none was labor 
induced b\ medicine There was one maternal death in the 
group 

There were fifn two cases of placenti prie u in the total 
group an incidence of 0 49 per cent Of these fom three 
M ere marginal placenta prae\ la and nine w ere central placcnt i 
pracMa Nine patients appro\imatel\ 17 per cent were de 
luered b\ cesarean sccnon and thim delivered spontane 
ousU A \ oorhecs bag w as inscrrcd in onl\ three cases There 
"as no Bravrton Hicks version There was no maternal nior 
tahtv in this group but a total infant mortalitv of 7 per cent 
There were mnerv seven cases showing preunture detich 
w/enr of t/jep/7ce;/M and in seventv one or 7 3 percent of them 
spontaneous deliven was permitted Cesarean section w as per- 
formed in ewentv three cases or 24 per cent \’^crsion and 
extracnon was done thnee breech extraction once and vag- 
inal hv sterotomv once The figures indicate that whilewebe- 
beve m cesarean section for cases wath extensive separanon 
"e were able to emplov conservative management success 
"Ih m over 73 per cent of the cases Our gross fetal mor 
tahtv m this condition w as 20 per cent Sev entv sev en babies 
tnanv of which were markedlv premature all lived and left 
L5 “ospital in good condition and ov er 5 pounds m w eight 
nere w as one maternal death 

, ^ ^^^1 that these results are due to a keen realization of 
e dangers inherent in obstetneal hemorrhages proper equip- 
resultant anemias and an appreciaaon of 
"h ? I involved in various tvpes of hemorrhages 

the^md appheanon of proper clinical procedure m 
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Nafural Estrogens 

The estrogenic hormone is one of the two ovanan hor 
mones ^\hlch has assumed considerable importance in clinical 
practice Although the onginal source of this substance is 
the developing and mature follicle in the ovary, a number of 
metabohcally changed substances arc available from other 
sources such as blood and unne All of these active principles 
obtained from natural sources have been designated as the 
natural estrogens Thus vve have available estrone or theeltn 
derived from pregnancy unne estnol or tbeelol denved from 
the same source and estradiol first recovered from the ov anes 
of the sow These natural estrogens all produce the same bio 
logic effects but they vary considerably in potcnc> Thus 
estradiol is the most effective and estrone the least effective 
In the use of the natural estrogens it is important to tal e this 
variation in their potency into careful consideration These 
three natural estrogens are available in pure form and in 
standardized preparations They can be administered parenter 
3hy, orally and by vaginal suppositories Their effect vanes 
With the preparanon selected and the mode of administration 
hey are most effective on subcutaneous or intramuscular ad 
ministration and least effective orally 


Synthetic Organic Estrogens 

primarily as a result of the work of Dodds, 
0 berg Lawson and Robinson we have available synthetic 
^^anic drugs with remarkable ^trogenic properties The best 
jmvvn of these synthetic organic estrogens are demed from 
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the stilbene compounds Diethylsulbestrol is one of some six 
substances that ha\e been subjected to adequate trial These 
organic estrogens lia\e gained rapid popularity because they 
can be administered orall) uith as great effect as parenteral 
administration of the natural estrogens They arc inexpensive 
to use Vcr> careful observations over long penods of time 
do not reveal an> differences m the biologic actions of the 
natural and s\ nthetic estrogens so tint the> can be used inter 
changeabl) For the past several jears much of estrogenic 
therapy has been carried out vv ith stilbcstrol 

Esfrogen Therapy Is Replacement Therapy 

Estrogens should be used m those instances where the in 
dividual s own ovaries fail to produce the hormone or fail 
to prov ide an amount adequate for the needs of the indiv idual 
These estrogenic substances therefore should be used m the 
nature of replacement When this fundamental principle of 
endocrine cherapv is disregarded the substance administered 
ma\ lose its character of a hormone and assume that of a 
drug Huge unphysiologic amounts of estrogens hive been 
administered with variable results but these practices are not 
sound cndocrinologic practice In order to determine the 
proper therapeutic role for the estrogens wc must review 
»heir normal physiologic roles 

’hysiologic Conjiderationv 

Estrogens produced by the ovary are pnmanly growth 
aromoting principles They reach a sufficiently high level at 
ibout puberty to initiate many of the changes which take 
alace at this time (Fig 15) Under their influence the sec 
ondary sex characters begin to differentiate and slowly at 
tain their normal adult female appearance The typical hair 
pattern of the lower abdomen and body develops The breasts 
increase in size the estrogens promoting the growth of nipples 
areolae and duct systems but having little effect on the se 
cretory structures The external genitalia develop to their 
normal state The entire mullenan derivatives are under 
estrogenic control so that the vagina uterus and fallopian 
tubes develop their adult state T*he onset of cyclical activity 
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in the uterus is preceded bj the grow tli of tlic cndomctniim 
as 1 result of estrogenic itimul-ition Ultumtch , w hen nn 
tiint) IS rcichcd nnd o\uHtion occurs the endomemum is 



omerted into a functional phase by the appearance of pro- 
_ penodically during the entire reproductue pe 

estrogens promote the cyclical changes that take place 
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in the reproductive tract Estrogens complete the osseous 
growth of the skeleton b> inducing epiphyseal union The 
therapeutic application of estrogens should retain their 
physiologic role as far as possible Thus their hormonal ac 
non can be maintained 

THE MENOPAUSE 

The menopausal syndrome is a condition par etcellcnce 
for the use of estrogenic medication Although the majority 
of yyomen do not consult physicians because of menopausal 
symptoms a sufficient number demand treatment to make this 
condition a most important one The physiology of the 
climacteric is not clearly understood hut the cessation of 
ovanan function brings in us wake a bizarre tram of syrop 
toms which may completely upset the normal equilibrium 
of even the well balanced indnidua! The insidious onset of 
the natural menopause may be less severe than the abrupt 
onset of the artificially induced one However the gradual 
cessation of ovanan function is likely to result m a longer 
climactenc Thus symptoms may evtend over a twelve to 
eighteen month period in the artificial menopause whereas 
It may last as long as fiv c to si\ years m the natural climacteric 
The period of waning ovanan activity may be very trouble 
some to the patient 

Pnor to the introduction of estrogens m the treatment of 
j the menopause therapy was unsuccessful It consisted largely 
of the administration of sedauies to combat the nervous and 
emotional manifestations Some relief could be obtained by 
dulling the vasomotor mechanism thereby decreasing the fre 
qucncy of the hot flushes The array of medical suggestions 
for the relief of this distressing penod m the woman s life 
attests the lad of desirable results 

Estiogtns weic tmp\o>ed m tbt tre'Wmtnt of the nvewo 
pause as substitution therapy The extension of our knowledge 
in endocnnology soon made it apparent that the cessation 
of ovarian function was followed by an increased pituitary 
function so that a follicle stimulating gonadotropic substance 
appeared in the unne Estrogens depress this gonadotropic 
function of the pituitary gland There is a direct correlanon 
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bet^^een the cessation of menopausal s>mptoms and the dis 
appearance of gonadotropic substance m the unne (Fig 16) 
The early use of estrogenic substances for the treatment of 
the chmacteric ms not followed b> uniformly good results 
Indeed competent in\ cstigators challenged its \ nlue and \\ ere 
inclined to credit the parenteral route of administration for 
much of Its Mrtuc With the advent of crystalline natural 
estrogens v\ hich could be administered in larger amounts the 
results of therapy improved immcasurablv The dose of the 


THE MENOPAUSE 

tS THt PERIOO OF WAN1N& OVARIAH FUNCTIOM LEADING TO THE POSTMENOPAUSAL 
STATE OF COMPLETE OVARIAN INACTIVITY 



diagrammacic presentation of the glandular mechanism re 
tSenp ^ onset of the menopause and the role of estrogens in 


natural estrogens necessary to control symptoms may vary 
trom 30 000 to 100 000 I U per week 

I he new synthetic drugs are ideal in the therapy of the 
^enopause Sttlbestrol can be administered oralh A daily dose 
^ provide a constant blood level of estrogenic principle 
ore nearly replacing the natural estrogens Apparently 1 
S a day is sufficient to alleviate all the hot flushes and 
thT^ 1 menopausal symptoms The hot flush is 

be^u menopausal symptom and its disappearance can 

no indication of successful therapy Nervous phe 

niena and headaches are less consistent end points 
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Artificial Menopause 

TIic artificnl mcnopiuse has been treated with estrogens 
with excellent results It ma> be ucll not to wait for the pa 
tient to develop ovarian withdrawal symptoms We have 
treated man> patients who have had no symptoms through 
their entire menopausal period The administration of estro 
gens may be stirred ten days after castration by surgery or 
radiation of w omen dunng activ c rcproductiv e y ears Tlie pa 
nent is given 1 mg of stilbcstrol each night just before bed 
time She should be cautioned to maintain a daily dose for a 
constant estrogen level is important for well being The re 
coverv from the operation will continue ripidlv and unevent 
fuliv and the patient will not be aware of the ovarian 
withdrawal She continues this medication for three months 
at which time the daily dose is cut to 0 5 mg This amount 
may be continued for at least six months when a further 
cut to 0 ’5 mg should be instituted the patient taking a 0 5 
mg tablet every other night At the end of another three to 
SLX months the dose is reduced to 0 1 mg and ultimately 
completely discontinued 

This method of administering stilbestrol in the treatment 
of the artificial menopause has been highly satisfactory It is 
our experience that 1 mg of the drug per day represents com 
plete ovarian estrogenic replacement and any changes should 
be downward and not upward If the patients symptoms 
Virc menopausal in origin 1 mg per day will bring complete 
•'relief The slow reduction in the daily amount allows for the 
gradual readjustment which must take place in the patients 
endoenne system It has been our experience that treatment 
of the artificial menopause may tal e from tvv elv c to tw enty 
four months and that the average patient needs therapy for 
about eighteen months It is well to discontinue treatment 
m the winter months when the return of an occasional hot 
flush IS not troublesome 
Nafural Menopause 

The natural menopause is more difficult to treat because 
there may be a long penod of fading ovanan activity During 
these months the patient menstruates irregularly and expen 
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ences menopausal s>niptoms a\hcn the estrogens rcacli a low 
level The unccmmtv and marl cd fluctuations in the patient s 
own estrogens make accurate substitution difliciilt or impos 
sible Treatment should begin with small amounts 0 1 to 0 5 
mg daih and the effect on the hot flushes should be carcfullv 
observed It is logical to administer the smallest amount ncccs 
san to keep all the hot flushes in abes inec Tlic amount of 
the drug ma) have to be increased slowI> as the estrogenic 
function of the o\ anes reaches a low ebb Again it has been 
our experience that no patient will require more than 1 mg 
of stilbcstrol per da> "When complete substitution is reached 
the amount ma) be slow ly reduced os prev lously described 
Ihe natural menopause max require from eighteen to thirt) 
SIX months and treatment has to be continued for an a\ crage 
of twenty four months 


Precautions and Hazards 

In spite of the fact tliat treatment of the menopause is 
ig \ successful in over 95 per cent of patients who need 
erap) there are some precautions that must be taken and 
rew hazards to ox ercome 

DiiT ''f pl^ce any patient who has irregular bleedmg as 
j menopausal picture must be carefullx examined 
unH^^i ^ bleeding is not a symptom of a serious 

a di^^ ^ disease In the absence of gross palpable findings 
curettage is necessary to rule out an early car 
emoma of the corpus of the uterus 

provoke bleeding thereby further 
comm 17) The most 

druff tc fl bleeding during the administration of the 

of the H estrogen level produced bv withdrawal 

emnh^^ continuity of the therapy must therefore 
estroaen Tstrogen bleeding can occur on a constant 
hferirn probably brought about by the pro 

bleedinir endometnum In the event of such 

and discontinue medication for several xveeks 

*1 diarm^^/ bleeding should subside but should it continue 
About 12 necessary 

per cent of patients expenence some nausea at the 
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onset of thcnp> vjth estrogens Natural and s>nthctic estro 
gens ma> provoke nvusea if thev arc given m comparable 
amounts In most pitients the nausea will disappear m a few 
davs if thev continue to tal c the hormone A rare individual 



one or two in a hundred cannot tai e any estrogenic sub 
stance even m minute amounts without serious nausea There 
is no explanation for this interesting phenomenon 

No untovv ard s> mptoms or findings hav e been observed in 
well over 1000 patients who have been most carefully ob 
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served dunng the last four ycirs In some cxpcnmcntal animils 
estrogens are carcinogenic However, there is no good c\i 
dence that thej exert similar properties m the human The 
possibility of producing a cancer by their administration m 
clinical amounts can be regarded as highly improbable 


POSTMENOPAUSAU VAGINITIS 

Davis in 1935 first demonstrated the value of estrogens m 
f postmenopausal vaginitis The development 

ot the vaginitis follows an inflammation superimposed upon 
the atrophic mucosa The exciting agent mav be some minor 
^auma which injures the thin inactive squamous epithelium 
he patient dev clops a sensation of burning or itching dysuna 
^ frequency and a scrosangumcous or gluey discharge 
ese symptoms arc exceedingly troublesome and annoying 
rapidly convert the atrophic squamous epithelium 
1?^ active mucosa of middle life (Fig 18) These 

^ result in a rapid disappearance of the inflam 

bM mucosa and the establishment of a normal 

pathogeme organisms disappear and all 
®’^oside At the cessation of therapy regressive 
Its mucosa of the vagina slow ly reverts to 

previous state However symptoms of vagimtis will not 
Ppear unless trauma and infection recur 

administered in a small vaginal suppository 
g hr ^ Y stilbestrol is used each night for six to 

and 1 simplicity of this therapy the immediate 

®i^plece relief provided the patient and the absence of 
ovvard effects make this management ideal 


inhibition of breast engorgement 

tatlln desirable to prevent engorgement and lac 

other ° delivery as when the child is stillborn In 

nipples may be so poorly developed that 
hreast ^ impossible The patient mav have had a 
m try ^ previous puerperium and it may be well not 

mberen?^^'”^ second time Maternal conditions such as 
osis or heart disease may make nursing undesirable 
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It IS possible to pre\ ent ill breast discomfort in all of these 
circumstances b> the administration of an estrogenic drug If 
It IS administered sufficiently early in the puerpenum no en 
goigement or lactation ill tal c place The usual practice 
IS to gi\e the patient a 5 mg tablet of dicthy Istilbcstrol im 
mediately after deln cry and each day for sc\ cn or eight days 
^0 binders or breast care is necessary 

n the e\ent that nursing Ins commenced and has been 
maintaii^d for some days or weeks stilbcstrol is no less cf- 
u breasts return to their normal state within forty 
^1© t hours after the beginning of tlicrapy No binder ice 
3P or limitation of fluid is necessary In a small group of pa 
^ slight secretion of mill will recur after the ces 
on of treatment This recurrence is ncitlier troublesome 
nor does It demand treatment 


PRIMARY AMENORRHEA 
Rienstruation or puberty heralds the advent 
develnn^^^”^^ ^ sexual matunty Nonnal phy sical feminine 
normal capacity for reproduction depend on 

closeli ^^P^^fnccive organs which function as a result of a 
wompn endocnnal relationship In some young 

Js onlv fails to take place Although this failure 

anism rnanifestation of an abnormal reproductive mech 
The name of pnmary amenorrhea 

result of menses in a young w Oman may be the 

. — ^ ^^^1 of nor mal development of all or a part of the 

subcpitheh^*, ^ ”” sharp demarcation bem cen the cells and 

of round rMic ® A figures can ^>c seen A moderate inliltra 

^>16 subenithel.ll ^ A Pol'niorphonuclear leukocytes can be seen 
® Four weeks f ® of inflammatory condition 

Positorj vaeinallvr X ^ the dailj administration of a 05 mg sulbcstrol sup 
hum to that seen ^ complete restoration of the squamous epithe 

and show smnrnf arranged regu 

sharply demarcatfd n acmitj All of the cells are large clear 

honahs ,s Ij and contain an abundance of gl> cogen The func 

'PitheIialco|nectivll?«?^'^ °/ Note the increased \asculant> of the sub 
^ ssue and the complete disappearance of inflammatory 

of onset of treatment Note the increasing thick 

stored The acute ho ^ ^ funciionalis has been completely re 

“'e Dasal ceUs comprise several layers 
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reproductive tract The uterus nia> be underdeveloped or 
rudimentar> or its canal ma> be nonpatent The vagina maj 
be absent or its lumen may fail to provide continuity with the 
uterus The gonads maj be absent or abnormal The men 
strual funenon maj be absent because of an endocnnal fail 
urc pituitary or ovarian in origin The antenor lobe of the 
pituitar) provides the motor for the cyclical changes which 
take place in the reproductive organs Pathologic conditions 
in the pituitary gland may hold these changes in abeyance 
or completely inhibit them The ovancs may not be respon 
sivc to normal pituitary stimuli because of abnormal develop 
ment thereby resulting in utenne inactivity While it often 
is possible to determine which of these factors operate in a 
vv Oman vv ith primary amenorrhea it may or may not be pos 
siblc to correct or remov c the cause 
A lack of normal dev elopment of the sex funcuon may hav e 
a profound effect on the physical psychic and even mental 
development of the young woman In some of these persons 
puberty and the changes it initiates arc delayed into adult 
hood Thus the bony skeleton may fail to develop normally 
as a result of delayed epiphyseal closures secondary sex char 
acters which differentiate the woman from the sexless child 
may all be absent and the normal fcmimne figure fails to 
evolve Associated with this lack of physical development 
there usually occurs a retarded psychic development which 
results in an abnormal social adjustment The young woman 
may begin to brood o\er her physical and sexual inequahties 
She magmfies their importance to such an extent that she de 
velops an inferiority complex a temporary or permanent 
psychosis or abnormal sex relationships Menstruation there 
fore although only one index of functioning reproductive 
organs becomes of paramount importance to these young 
women with primary amenorrhea 

Obviously in the presence of only rudimentary portions 
of the mullerian den\ atives or in their complete absence vag 
inal bleeding is impossible On the other hand when a lack 
of normal development of these organs is present or an ab 
normal endocnnal relationship interferes avith normal sex ac 
tivity improvement and perhaps a restoration to the normal 
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IS theoreticalK at least possible Eacr> ad\ancc m endo 
cnnolog) has offered one more challenge to find a solution 
to some of these interesting problems 
Theoretically at least m many of the patients w ith pnmar\ 
amenorrhea <fonadotroptc mbstances \\ Inch supplant the ac 
non of the normal anterior lobe of the pitiiinry gland should 
proic efficacious These gonadotropins should stimulate the 
oianes to normal c) clical actmt) so that these structures can 
produce the hormones ncccssar\ for endometrial growth sc 
crction and menstruation It has been found, how c\ cr, that 
impure gonadotropic substances from prcgnanc> unne and 
from gland extracts ha\c little effect on the human ovary 
Equine gonadotropin more ncarl> reproduces the action of 
die normal pituirar> gland and is the most potent of our 
gonadotropic principles Some results have been obtained 
'vath pregnant marc serum m the treatment of primary amen 
orrhea but m the majont> of instances the treatment has been 
unsuccessful It is possible that the ovaries of these women are 
pnmanl) at fault Their ovanes ma> be so abnormal or un 
differentiated that the> arc refractor) to stimulation by the 
pituitary gland m which event gonadotropic therapy is 
doomed to failure 

The administration of estrogens must be considered as 
purely substitution therap> The natural estrogens can bring 
about the development of the reproductive organs the breasts 
and the secondary sex characters To accomplish this how - 
^ver estrogens must be administered m comparatively huge 
uses mtramuscularl) and at frequent intervals to maintain 
3 constant level of blood estrogens On the withdrawal of this 
ormone regressiv c changes begin so that after a short time 
^ rev ert to almost their prev lous state 

otiWestrol has provided an ideal estrogen for the treatment 
° fhis condition The daih oral admimstration of a small 
amount provides a sufficient estrogenic stimulus to produce 
P > sical and sexual maturity of these underdev eloped > oung 
^omen The changes induced in these pauents m a short pe 
f month or more arc trulv astounding 
A nc follow mg case history is typical of the group of > oung 
omen with primary amenorrhea 
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S B now t\\ent\ four >cars of age had never menstruated 
when she came to our clinic m 19J6 at the age of eighteen j cars 
She had been treued elsewhere for her amenorrhea since 1934 
\t elcv en \ cars of age a scantv grow th of pubic and axillarv hair 



r s 19 -A S H bef re il on t of thcrapv B \fter it mo ths of 
t g tl r p N tc fJic I 1 h d cl I I t tl e f m I h rsut c 
tl e dc cl p 1 ent of the b caw C \ftc d re \ of c trogen c treat 
e c Not t! n m 1 m tore lig re d tl m I d el pm nt of die 
o d f) sex I a t rs 

had appeared but no further secondarv sc\ual development oc 
curred and she retained the square shoulders narrow and bothke 
hips and juvenile facies of the prepubertal girl 
When first seen bv us in 1936 her appearance was typically pre 
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adolescent There were practicilh no breasts and the pale arcohe 
measured onl) 8 mni in ciiamcrcr Tma flat nipples resembled 
those of a sii^carold child The piibic and a\illar\ liair was 






""h'Vrorcl SIX months substitution therapj 

tl-5 areolap ” , dcselopment js largclj growth of the duct s\ 
'"S B Breast the nipples The pigmentation of the areolae is stnh 
t'tatance of after three }ears of subsurution therapy The ap 

fht . ttasts has not changed after the first \c^r of theraps 

changes resemble those m pregnanej 

’‘^hichadmi^tr^d almost nonexistent and the \agina 

^^ooth Walled narrow short and 

Ihe uterus xvas small and consisted mostly of 
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coni’? No adnexa couW be palpated Basal metabolic rates 
ranged between minus 9 and minus 17 per cent The Msual 
fields were normal \ ray* studies repealed normal epiphj scs with 
delayed closure m the proximal phalanges There was no abnor 
mailt) of the sella turcica 

From 1936 to 1938 the patient rcccncd mainiv gonadotropic 
preparations latterly supplemented by parenteral administration 
of natural estrogen m single doses of 20 000 to 100 000 I U pre 
ceding courses of equine gonadotropin No \agmal bleeding and 
very little change m the patient s ph^ sical state occurred 

On May I 1939 the patient xtas placed on a dosage of 1 mg 
of stilbcstrol by mouth d^dv and she has continued this routine 
dose w Jth occasional brief rest periods ro the present time There 
has been no mtolerancc Cveept for a sharp and permanent m 
crease m the hemoglobin level from 8 8 to 13 8 gm per 100 cc 
of blood -with cell volumes respectively of 25 and 41 per cent 
there have been no sigmficanc changes in laboratory findings 
Very stril ing changes m the appearance and personality of tins 
patient occurred withm four months as the photographs show 
(Figs 19 and "^O) and the patient has mcnstruvtcd ar intervals of 
from four to eight weeks usually rctjuiring withdrawal of the 
stilbcstrol to invoke bleeding The breasts and external genitalia 
arc now entirely normal in appearance cveept for marked pig 
mentation about the nipple and m the imea abdominalis This 
pigmentation is of great interest and its significance and mech 
anism of formation is being mvcstigatcd at the present time The 
pauenc s outlook on life has improved immeasurably 

Commenf 

Many interesting observations hav c been made concermng 
the treatment of patients with pnmary amenorrhea Stdbesttol 
completely replaces the estrogenic activity of the ovary It 
produces sexual matunty m the immature female \v ith the c\ 
cepetan of ovanm foncaon The ptepubsnsl stsce iS rapidly 
replaced by the physical and organic development of the ma 
ture woman All of the secondary sev characters develop The 
reproductive organs assume the normal adult type The un 
differentiated juvenile physical chanctenscics give way to 
the mature feminine form The speed of the transition is 
remarkable for all this is accompbshed in a period of sev eral 
months whereas norma! adolescence requires three or four 
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\ears The gonads arc the only rcproducti\c organs tliat arc 
not affected and remain dormant 
It -was possible to produce some of these cliangcs b> means 
of the natural estrogens ^\hen they were administered at fre 
quent intcr\ als and in large doses It has not been possible, 
ho\\e\er with the natural estrogens to produce the degree of 
physical and sex de\clopmenc seen in women with pnmara 
amenorrhea who were treated with stilbcstrol rurthermore 
It has been impossible with the natural estrogens to maintain 
the de\elopment for long periods of time so that the patient 
w ould be benefited by the change The natural estrogens w ere 
administered intramuscularly at \ ary mg intcnals and for 
s ort penods of time This mode of medication probably re 
sated m \ ary mg concentrations of blood estrogens not 
conduene to optimum results On the other hand oral med 
easily maintained o\tr long periods of time 
ereby producing a constant estrogen lc\ cl m the blood and 
tissues 

substitution therapy must continue m order 
women remain normal When natural estro 
^ a\ailable continued therapy was impossible 

of that It IS possible to tal e a small tablet 

her ^ ^ often prolonged substitution 

desir^^ entirely feasible There can be no question as to the 
'ided th ^ continued therapy m these young women, pro 
careful and no injurious effects occur Only 

lonff n ^ obser\ations and experimental studies over 
doubts answer these quesnons No one 

thyroid^ ^ ^'isdom of continued substitution therapy in hy po 
diabetes and in other glandular deficiencies 
hv nn r ^ doubt the w isdom of continued therapy in 

ovananism? 

cptunu stilbestrol necessary to maintain the 

tain cvelopment of the individual is difficult to ascer- 
transitional'^ ^he drug arc necessary during the 

the desirr^fi hut small amounts may suffice to retain 

prevenr About 0 5 mg daily has been sufficient 

amount IS regression and it is entirely possible that this 
00 large Careful endocrmal assays may reveal the 




The Surgical Clwtcs of North Amenea 
February 1943 Chicago Niniiber 


DELIVERY ROOM SET UP DURING WARTIME* 

EDWARD L CORNELL MD FAC St 

The shortage of help m Ml departments of the hospital dur 
ing aaartime necessitates the elimination of all unneccssar> 
employment of linen and supplies With this m mind I shall 
endeavor to describe the set up used at Hcnrotin Hospital and 
found very satisfactory 

Two methods arc commonly employed in the delivery of 
^ patient, one termed the flat set up and the other the 
stirrup set up The former is used m most hospitals for pa 
tients who have not had analgesia or who arc not to be de 
livered by forceps Many of these patients arc later put in 
stirrups because forceps delivery or repair vvorl following 
an episiotomy or tear requires better facilities for v\ ork than 
the fiat position provides 1 his change requires or should re 
pure a new sterile set up thus necessitating the use of more 
hnen and resulting in wasted effort and time Incidentally 
the change o\ cr means that the patient is kept under anes 
thesia longer than would otherwise be the case 
1 believe I am correct in stating that nearly 75 per cent of 
211 women in labor require either instrumental deliverv or 
repair of lacerations of the cervix or v agina Stirrup delivery 
IS indicated m all these eventualities Adding to these the 
instances in which stirrups arc required for the analgesic pa 
||ent who is difficult to control during the delivery of the 
we find the percentage of stirrup set ups rising close 
ro 90 per cent 

As so many of the patients m our hospital would normally 
stirrup set up for deliv ery 1 ask that all patients 
e delivered using it In other words we make no attempt 
out the patient s who might be delivered in the flat 

From Henrotin Hospital Obstetncal Service 

Professor of Obstetnes Northw estern Unit crsity Medical 
0 Chief of the Obstetncal Department Henrotin Hospital 
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Fig 2 } — Thi5 sho s the t up of the instrume t t We and tl c b 
receiving t We The b cl pj t of the former ts ove d th flannel cover 
si p A I ca > padd ng is ed underneath the canton fl nn 1 si cc on the 
table Th i truments a c self c planator> \ u ill not on the b by 
re ei mg table tl at th b rs ext d ent rely rou I the t blc top TI s 
p c nts the b by from roll ng off Tl tabic c n be mov d anv position 
a d after tlie o d is severed the baby may be plac d de th heating 
lamp thout remo al from the t ble It do s not ha to be at I d be 
c e t cannot r II oil 

The stirrup set up reduces the number of persons neces 
sary to man the delnery room to i minimum of four— the 
attending physician one clean nurse one circulating nurse 
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and the anesthetist \ou \vjll note that I do not mention the 
intern or resident because alfcad\ there is scarcin of both 
During World War I there was one intern for 120 beds at 
the old Chicago Lj mg m Hospital \\ ith this minimum set up 
the patient can be debt ered safeU under stcnle conditions 
and all repair work can be done \nthout further change in 
the arrangements except for the addition of two large towels 
as shown in Figure 21 

We use the split t>pc of dclixcrx tabic therefore, the pa 
which to pull with the bearing dow n pains 
(rig 22) The position of the patient pennies the ph\ siaan 
to ^en to the fetal heart tones at an\ nmc using the head 
T 'Without contaminating the surgical field After 

Jhe demer) the \agina and ccm\ can be inspected casil> for 
at-craiions and all repairs done cmplojing the clean nurse 
®^^^5istant if no intern is axailable 
Ine bab) is placed on a small table (Fig 23) which is on 
0 ers and which can be wheeled m front of tlie operator 
eanng the cord still attached This table on all four sides 
®^®'3tcd about 3 inches abo\c the top to prevent 
baby from rolling off The tabic is covered with a stcnle 
anton flannel half sheet and a large stcnle towel which later 
c^remov^ before the bab> is placed in the sterile baby re 
euer The towel catches the bloody secretions and meco 
vur? receiver clean The cord is cut and taped 

and h ^ on the table the binder is put in place 


c>es are treated after which the babv is turned over 


ad nurse Hus baby receiving table is well 

the treatment of an asphyuared mfnnr. emr p ir 
^ es the obstctncian to use a trachea 
^ tinge Without contaminating himself 


TECHNIC FOR CESAREAN SECTION 

Department at Ilenrotin Hospital decided 
fecfi^ Patients requinng cesarean section provided no in 
and present and all clean cases of ectopic pregnanev^ 

and should be cared for in the Obstetric Department 

en1 Surgical Department as is done in many gen 

ospitals Consequentlv the equipment for the delivery 
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rooms ^v^s set up with this in mind ind the personnel uis 
mined in operatne surgical technic in other words the stu 
dent nurses and supervisors must have surgical training before 
coming to the Obstetric Department When the tables were 
purchased for the delivery rooms we had in mind their use 
as operating tables as well as dehvcrv tables \\c decided 



tig 24— Th d 1 en taW sfio n Igre ulfra a n 
( on T o ste ile hcecs are niac d a und the leg A f re I i p] ced 
ross the upper abdomen cl esc and o cr the nesthetjc ba Tt e 1 p heet 
pla cd o er II A he y piece of m kish to el g pi ced u de the 
p t ent 

upon the Scanlan Alorns delivery table the upper end of 
w hich meets all the requirements of a surgical table It can be 
elevated or lowered to suit the height of the operator 
For cesarean sections we remove the lower end of the table 
and use the leg supports w hich hold the patient s legs m a 
very comfortable position The set up (Fig 24) is somewhat 
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different from that usually cmplo) cd for surgical operations 
In draping the patient, a stenie sheet is used over each leg 
a stenie sheet across the upper pare of the patient and over 
the anesthetists guard and another one across the legs and 
the low er part of the patient These last tw o sheets arc draped 
along the side of the patient so that only the abdomen is c\ 
posed Then the usual divided surgical sheet is placed over 
all The operator stands on one side of the patient, the first 
assistant on the other, and the second assistant between the 
legs (Fig 25) Hence the opcratois arc not in each others 
wa> Two scrub nurses and two service tables arc used 
The first senicc table contains the following list of in 
struments 


ISSTRUNtESTS FOR CeSARLA'J SeCHOS 


24 needles 
’ knife blades 
’ scalpels 
’ straicht needles 
8 tOM« clips 
8 straight towel cbps 
10 straight hemostats 
1 uterine ring forceps 
10 sponge sticks 
4 tissue forceps-2 with and 2 
out teeth 
Bandage scissors 


tunea scissors 
■’ needle holders 
f straight forceps 

sponge forceps 
White and black silk 
rarkcr skm retractors 
\ low forceps 
Jarcral (DeLce) rctrac 


with 


I abdominal retractor (DeLee 
Universal) 

1 flexible ribbon retractor 
Tliimble (2 pieces) 

Shuttle 

■> retractors (abdominal spatula 
flat) 

24 rings 
18 Allis forceps 
J 8 inch Curved Ochsners 
4 9 inch curved hj stcrcctomj for 
ceps 

’ 10 inch curved forceps 
4 vulsella forceps 

1 packing forceps (DeLee Special) 

E'wras 

Hypo syringe and needle 
scissors— cur> ed and straight 

2 eye retractors 


e second table contains the gowns for the operator and 
personnel hnen supplies for the patient and sponges of all 
sc delivery the baby is placed on a table as de 

wh h ^ previous paragraph A small table is set up on 
trJ? supplies for dressing the cord resuscitanon and 
^ covered with a small 

pad and a stenie sheet 

ere is a small instrument table used by the operator 
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Over It js 1 small pillowcase on one surface of which there 
ins been sewed a piece of padding large enough to cover the 
entire top of the table and to drop over the sides for 3 inches 
On the back of this pillowcase is fastened a heavy towel 
winch IS I cpt in place b\ towel clips Hus enables the stenlc 



Fig 25 —A side yiew of the cesare n sc tion table shot mg the different 
Ia\ ets of sheets nd the hand straps The houlder p ece > not sho ing 
The operator st nds on o c side the first ssist nt on the oti er and the 
sc d as stant between the legs Th gives adequate room to wo k 

nurse to elevate or lower the instrument table without con 
taminating herself The service tables are all covered with 
pads as described in a previous paragraph 
A suction pump which has a 2 gallon )ar attached to the 
side is used to remove liquor amtui and blood from the site 
of operation If the rubber tubing is large enough and the 
suction is raised to the highest vacuum it will keep the field 
completely clean so that the operator does not need to w ork 
blindly A special tube for the suction pump was devised by 
Dr DeLee which permits the use of rubber tubing % inch 


DEU\ER\ ROOM SFT UP DURISC M VRflME 


141 


m diameter The sucaon pump is a piece of appantus I 
would nor be without in doing a cesarean section The pre 
caution should be taken to obtain a spark proof pump and 
motor, especially if it is to be used in the presence of gas 
anesthesia 
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THE USE OF LOCAL INFILTRATION ANESTHESIA IN 
OBSTETRICS AND GYNECOLOGY 

J P GREENHlLt. MD FACS 

It has long been recognized tint inhalation nnesthetics are 
dangerous for persons with senous medical ailments sue as 
respiratory infections heart trouble kidne> dise^e igi 
blood pressure se\ere anemia and diabetes Some other lorm 
of anesthesia must therefore be emplo\ cd for these patients 
All surgeons agree that the safest form of anesthesia m t le 
presence of senous disease is local, infiltration anesthesia i 
local anesthesia is the safest for sidk persons it seems reason 
able to conclude that it is safest for all w ho require surgerv 
If the mortality and morbidity due to general anesthesia 
were insignificant m apparently healihv indniduals who re- 
quire surger) there would be little argument in ^3'®^ 
use of local anesthesia But, as I shall soon prose ^here are 
distinct dangers connected with general and spinal anesthesia 
The latter while most useful in general surgery and in g>n 
ecology, IS the most dangerous of all anesthetics for preg 
nant women Cosgro\e docs not agree ^vlth this statement 
because he has obtained excellent results \vith this form of 
anesthesia Howe\er deaths on the operating table from the 
use of Spinal anesthesia are not uncommon and close calls 
occur in the hands of e\en its most enthusiastic adiocates 
One of the chief reasons for the great danger of spinal anes 
thesia in pregnant w omen is that during labor pains the cer- 
ebrospinal fluid in the lower spinal canal is pressed up 
tow ard the medulla causing respiratory paraly sis 
To my mind there are onl) two reasons for the linuced 
use of local anesthesia in obstetrics and gy necology The first 

Clinical Professor of Obstetnes and G>’necolog) Loyola Umsersity 
Medical School Professor of Gynecology CooL Countv Graduate School 
of Medicine Attending Obstetncian and Gynecologist Michael Reese Hos 
P»tal Attending Gynecologist, CooL Counq Hospital 
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IS that most obsrcmcians and gynecologists are satisfied with 
the results of general and spinal anesthesia in spite of the 
complications uhich can and do occur The second reason 
IS a disinclination on the part of many obstetricians and g>n 
ecologists to read the few essential derails about local ancs 
thesia and to malxc the effort to use if This much is certain 
Nearl> cverjone who learns the technic of local anesthesia 
and uses it a few rimes becomes enthusiastic about it Em 
dence of this is the constantly increasing number of articles 
on the subject now appearing in the literature of obstetnes 
and gynecolog) 

DISADVANTAGES OF GENERAL ANESTHESIA 

1 There is a slight but definite mortalit> accompanying 
Its use 

2 There is nsl of posranesthttic pneumonia and other 
pulmonary complications 

3 Acidosis and alkalosis may result from prolonged anes 
thesia 

4 Shock may follow a long anesthesia 

5 Dchjdration is common after prolonged anesthesia 

6 There is a lowered resistance of the peritoneum to in 
fcction after its cmplo>ment 

' 7 It has a toxic effect on the li\cr and other vital organs 
This makes inhalation anesthesia especiall\ bad for women 
who have toxemias of pregnanej 

8 There are frequent gastro intestinal disturbances after 
operation especially vomiung distention and gas pains 

9 There is an indirect morbidity due to the tendency to 
mishandle tissues m an operation under general anesthesia 
This may lead to complications such as thrombosis and 
embolism 

DISADVANTAGES OF SPINAL ANESTHESIA 

1 There is a definite mortality accompanying its use 
Centrally the deaths occur shortly after the injection of the 
anesthetic and the fatalities are usually attnbuted either to 
respiratory paralysis to the position in which the paaent is 
placed after the injection to a fail m blood pressure or to 
circulatory changes Deaths may occur many days after the 
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itijecuoR, how ever and sull be due to this form of anesthesia 
as may be proved by a study of the central nervous system 
2 The incidence of pulmonary complications is at least 
as high as after inhalation anesthesia In fact, Brown and 
Debenham found that pulmonary complications, especially 
atelectasis, occurred 4 29 times more commonly after spinal 
(subarachnoid) anesthesia than after inhalation anesthesia in 
spite of the fact that more bad nsk’ patients were operated 
upon under general anesthesia The reasons for this arc as 
follows First, spinal anesthesia definitely inhibits the depth 
and force of respiratory movements not only dunng the op 
eration itself but also for some time afterward It is these 
respiratory movements which tend to nd the trachcobron 
chial tree of foreign matter or secretions Second, the normal 
viscosity of the secretions of the tracheobronchial tree ap 
pears to be increased after spinal anesthesia hence these 
secretions are more tenacious Third, the patient tends to re 
niain quiet for a few hours after an operation performed un 
der spinal anesthesia As a result, there is a greater possibility 
for the matenal m the tracheobronchial tree to obstruct a 
bronchus with the subsequent development of atelectasis 

3 There is a definite toxic effect on the spinal cord and 
the spinal nerve toots which is manifested both clmically and 
pathologically (Lmdcmulder) There may be early and tern 
por^ effects such as headaches and mild paralyses of the 
oculomotor and abducens nerves The late effects which mav 
appear months and years afterwards are paralysis of the 
^hincter am and incontinence spastic paralysis and para 

4 There is frequently a pronounced fall in blood pres 

may prove harmful 

5 Headaches both temporary and persistent frequently 
«^ccur after operation 

^ uterus may fail to relax when relaxation becomes 
f^ecessary 

C 3 f / \\ omen are especially susceptible to compli 

vanc^^ spinal anesthesia, just as most women with ad 
oi.r, ^ P^^^gnancy react to various drugs such as supraren 
in an abnormal manner 
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8 Spinal anesthesia is more difHcuIt to use in pregnant 
uomcn at term because the back cannot be bent properK 

9 There is a small percentage of failures 

10 In some instances the danger of spinal anesthesia is 
greater than that of the operation itself 

11 Special knowledge is required both for the injection 
of the drug and the recognition and treatment of compli 
cations 

12 It IS hazardous m women with anemia cardiac decom 
pensation and those in shock 

ADVANTAGES OF DIRECT INFILTRATION 
ANESTHESIA 

1 There is practicall) no mortalirv due to tins method 

2 There are no pulmonir) complications directly at 
tnbutablc to the procedure This is of special importance in 
the delivery of women who ha\c eclampsia and prceclamp 
sia because these patients arc particularly susceptible to pneu 
monia One of tlic chief reasons for the absence of pulmonary 
complications is the fact that the lungs arc well aerated not 
only during delivery or operation but also afterwards 

3 Tlicre arc no local or general complications There arc 
only three possible sources of trouble and fortunately I have 
, never seen even one A needle may break during an injec 
tion especially if an old or rusty needle is used To prevent 
this only good needles should be employ cd Furthermore 
since a needle always breaks near the hub one should never 
insert the needle its full length The second possible source 
of trouble is the injection of the solution directly into a vein 
This might cause disturbing sy mptoms w hich fortunately last 
only a short time To avoid this one should before injecting 
the solution into any area always pull up on the plunger of 
the sy nnge to see if any blood is drawm into the barrel of the 
sy rmge If blood is seen a new area muse be selected for the 
injection Furthermore the needle should be kept in con 
grant slow motion while the solution is being injected The 
third possible complication is an idiosyncrasy to nov ocain but 

fortunately this IS rare ^ ^ ^ ^ 

4 The technic is simple and may be employ ed in a home 
as well as in a hospital 
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5 There is no bid effect on such s ital organs is the hv cr, 
lungs heart, circulatory apparatus and central nervous 
s> stem 

6 No special know ledge IS required The physician him 
self carries out the procedure and he is therefore not de- 
pendent upon another indmdual This is \erv important m 
the present emergency 

7 No special after care is required 

8 There is a stnl ing reduction of bleeding in the field 
of operation so that the amount of blood lost is almost 
negligible 

9 There is no interference with the action of the uterus, 
of the abdominal wall or of respiration 

10 Gastro intestinal symptoms after operation are un 
common 

11 Patients may take liquids and carbohydrates before 
during and after operation 

12 There is absence of asphyxia of the child such as may 
occur after the use of a general anesthetic 

13 Local anesthesia enables one to operate upon very sick 
persons and upon old ones 

14 There is seldom need to hurry through an operation 

15 The tissues must be handled gently, and this is advan 
tsgeous to the patient 

1^ There is less wound infection, because trauma is di 
minished and the patient s general resistance has not been 
lowered 

L Electrical apparatus such as the cautery may be used 
Without fear of an explosion 

18 Minor operations may be performed in the phys 
icians office 

19 Local anesthesia is much cheaper than anv general 

anesthetic 


CONTRAINDICATIONS TO LOCAL ANESTHESIA 

1 Local anesthesia cannot be used if the site xvhere the 
^ust be injected is infected or inflamed 
Ihis form of anesthesia should not be attempted m a 
' w ho is exceedingly highstrung and has an almost mor 
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bid fear ^\hcn she is told her operation will be performed 
under local anesthesia Fortunately there are only a few 
women of this type Their number can be reduced still fur 
thcr b> the proper preparation of patients for this form of 
anesthesia After all local anesthesia is a relatively new pro 
cedure and patients belie\c that they will see their operation 
performed and that thc> will hear ill that goes on in the op 
crating room A proper preparatory tall on the part of the 
operator is essential The patient should be promised that her 
c> es will be coicred so she will not sec any thing around her 
tint the conicrsation she will hear will not be gruesome or 
disagreeable that the rattle of instruments and pans will be 
reduced to i minimum and abo\e all that if she feels much 
pam and so desires it a general anesthetic will be adminis- 
tered to her The surgeon should h\e up to his promises 
throughout the period of the operation or tlie patient may 
lose confidence become hysterical and demand a general 
anesthetic 

3 Infiltration anesthesia should not be employed if sul 
fonamides are used locally because procaine inhibits the ac 
tion of these drugs 

INDICATIONS FOR LOCAL ANESTHESIA 
^ The notion is still too prevalent that local anesthesia should 
""be used only when there is some contraindication to the em 
ploymenc of general anesthesia Therefore persons with car 
diac or renal disease pulmonary complications severe di 
abetes toxic goiter marked anemia and those well advanced 
in years are the ones chiefly selected as candidates for local 
anesthesia In obstetrics the women especially chosen for local 
anesthesia arc those who have toxemia of pregnancy notably 
preeclampsia or eclampsia 

Obstetric operations which may be performed under indl 
tration anesthesia are the following 

1 Dilatation and curettement for incomplete abortion 
therapeutic abonion hydatidiform mole missed abortion 
and so on 

2 Spontaneous delivery 

3 Episiotomy and repair 



LOCAL IVFILTRATIOV VNESTllESU IV OBSTETRICS 149 

4 Repair of childbirth hceraaons, both recent and old 

5 Lou forceps delivery 

6 Cesarean section, classic or cervical type 

7 Porro hysterectomy 

8 Anterior \ aginal hysterotomy (v igiml cesarean section) 

9 Sterilization, abdominal and \agmal 

hi gynecology not only should the “poor risk ’ patients 
and old women be operated on under local anesthesia but also 
many uho are in good condition The gynecologic opera 
tions uhich may be carried out under infiltration anesthesia 
are 

1 Dilatation and curettement 

2 Plastic operations on the vagina and perineum 

3 Manchester operauon 

4 LeFort operation 

5 Vaginal hysterectomy 

6 The Watluns Werthcim interposition operation 

7 Abdominal operations including salpingectomy, oophor 
ectomy and hysterectomy 

Preparation of local anesthetic solutions 

All local anesthetics must have a molecular concentration 
equal to that of the blood and body fluids, corresponding to 
" per cent sodium chlonde solution Distilled water is fre 
quently used as a solvent for novocain but a 1 or 2 per cent 
novocain solution made up in distilled water is markedly 
ypotonic As emphasized by de Takats such a solution 
emolyzes red cells ruptures connects e tissue and fat cells 
and produces tissue necrosis Clinically, one observes a marked 
induration of the subcutaneous tissue, with prolonged hyper 
mia of the skin or even breakdown of a perfectly aseptic 
^vound For these and other reasons distilled 'water imist not 
^ wed <71 fl solvent for local anesthetics Nor should tap water 
he used soluuon is readily obtainable and must 

*^^hats points out that notocain solutions arc usually 
^^erstemized and because of this are less effecave Heating 
batlT^ ■^''hether boiling over an open flame in a water 
in an autoclave diminishes the anesthetic properties 
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of novocain Therefore stock solutions m stcnlc lunpulcs 
should be used cspecialU m the home No%ocain can he ob 
tamed m 1 5 and 5 cc ampules each containing '’0 per cent 
noNocam and mav be rcadil> diluted \Mth stcnlc normal 
saline solution }ust before the operation To produce a 0 5 
per cent solution of notocain 60 cc (2 oz ) of normal salme 
IS added to the 1 5 cc ampule To obtain a 1 per cent solu 
tion 30 cc (1 07 ) of normal saline is added to the I 5 cc 
ampule of nosocam The 5 cc ampules contain 1 gm of 
noNocam Hence to obtain a 0> per cent solution 200 cc 
of normal saline must be added and to malxC a 1 per cent 
solution 100 cc of normal saline is added 

\drenaim 1 1000 should be added to the noiocim solu 
tion Math a stcnlc medicine dropper just before the solution 
IS to be used 3 drops of adrenalin for each ounce of solution 
The adrenalin should be kept in a stcnlc container If the 
adrenalin has a vcllow or red bro\% n appearance it is dccom 
posed and should be thrown awa> 

TECHNIC 

The chain of local anesthesia consists of the operator his 
ssistants (including physicians and nurses) the pauenc and 
be local anesthetic The most important link m the chain is 
he operator himself He must first of all coniincc himself 
lat local anesthesia is the safest and sunplcst of all anes 
letics He must leam the simple technic and abote all he 
lUSt be willing to sacrifice the extra time and ph>sicil and 
nental effort wluch operations performed under local anes 
liesia demand 

Needless to say the surgical preparauon of the vagina is 
the same as that w hen inhalation anesthesia is used In nearly 
all cases the patients are given a hypodermic of morphine 
(H gram) and scopolamine (Voo gram) fifteen minutes be 
fore infiltration of the local anestheuc is begun We have 
never seen any^ harm to the mother or the baby from this 
procedure The babies which seem to show the evil effects of 
morphine are those which are delivered two to four hours 
after their mothers received die drug The narcosis caused 
by morphine persists for a vanable length of nme after the 
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operation is ended and thus usuallv insures that the patient 
sleep or at least suffer no pain for some time after the 
operation 

The patient should be made is comfortable as possible 
dunng the operation A\Ticn feasible someone should sic it 
her head fan her face if she feels warm place cracked ice 
in her mouth if she is thirsty, and cncoungc her from time 
to time if this IS necessary The operator likewise should 
tall to the patient occasional!) 

For the local anesthetic 0 S per cent procaine h> drochlo 
nde (novocain) is used although 0 25 per cent is almost as 
effective Tor small vaginal operations such as episiotomy, re 
pair of lacerations dilatation and curettement, and low for 
ceps operations not more than 4 ounces is necessai:> It is 
advisable to make up a little more solution than is usuill> 
necessary 

Dilatalion and Curettement 

For dilatation and curettement a narrow retractor is used 
to depress the posterior vaginal wall gently If the patient has 
a naffovv vagina or a rigid perineum some solution should 
also be injected mto the penneum m the manner described 
in the technic for spontaneous dchv erv The cerv iv is grasped 
nnd gently pulled dow n and to the right 
SI e Then the needle, which should be long and flexible is 
inserted in the left parametnum by following closely along 
c cervix for a distance of 2 to 3 cm (Fig 26) If any 
resistance at all is met the needle has probably penetrated 
e cenLv In this event it should be pulled back slightly and 
en inserted a bttle more laterally After the needle is in the 
P rametnum, the plunger should be pulled up slightly to be 
needle has not entered a blood vessel If no blood 
ppears m the barrel of the synnge about 10 cc of solution 
'^'hile the needle is constandy but grad 
The same procedure is earned out on the 

nghtsideofthecervLx 

ecic in the parametria blocks the large sympath 

Cervix Frankenhauser situated at the sides of the 

he local anesthesia produces blanchmg of the vaginal 
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mucosa around the ccr\ix If parts of the vaginal epithelium 
are not blanched about 5 cc of solution is injected into the 
space bem cen the cervix and the bladder and benv een the 
cervK and the rectum It is a good plan to inject 10 umts of 



F g 26 —Infiltration of left pa ametr m " th lo 1 nesthesia Cerv is 
gently pulled to right and needle i inserted n parametnum by following 
closely along cersix for 2 or J cm After needle is m parametrium plunger 
of syringe should be p lied up si ghily to be cena n that need! nas not 
enrexed a blood esscl before inject ag the solui on (DeLcc and Green 
hill Pnnciplcs nd Pract ce of Obstetrics ) 

obstetric pituitary extract into one bp of the cervix when 
the operation is begun to insure a minimal loss of blood 
from the uterus 

After about five minutes the cerv ix is soft enough to per 
mit easy dilatation without pam Curettement is likewise a 
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painless procedure and there is little bleeding The uterus re- 
tains Its tonicity c\ cn if pituitary cvtract is not used Occa 
sionally the patient experiences slight pain when the comers 
of the uterus are curetted 

Spontaneous Delivery 

For spontaneous delivery the injection is nor begun until 
the head appears at the v'uKa in the second stage of labor 
To obtain a painless delivery it is necessary to infiltrate the 
lower half of the vulva, the fascia over the levator am mus 
cles the levators themselves, and the penneal body In some 
cases especially when the fetal head is large it is necessary 
to udiltrate the ischiorectal fossa on each side To accom 
push all this the needle is inserted about midway down one 
labium majus and the solution is injected all along the edge 
of the labium then across the fourchet and up the edge of 
the other labium majus (Fig 27) Usually the needle must 
be removed and reinsened a few times but one must always 
reinsert the needle in an area which has already been infil 
^^*th Allis forceps slight traction is then made on the 
Wmltrated fourchet and solution is injected between the vag 
inal wall and the rectum not only in the midhne but also 
well out to the sides in the shape of a fan The needle is in 
serted about 6 cm m each direction and about 30 cc of solu 
non is distributed m this space Then the needle is inserted 
^®ply through the fascia over one levator am muscle and 
a out 10 cc of solution is injected into the muscle and the 
ascia This is repeated on the other side In a few minutes 
'tarmnation reveals relaxation of the entire penneal floor and 
gaping of the vaginal outlet Because of this the patient does 
etpenence the forcible stretching of the penneum which 
■nost prmuparas do 

With shortened if there is no interference 

out! ^^^rine contractions The head passes through the 
^without pain If there is a breech presentation, spon 
rend^^^il accomplished or manual aid may be 

discomfort In some cases labor pains 
the infiltration and it is necessary to apply 
orceps or gn e 1 unit of pituitary extract Perineal lacer 
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ntions arc reduced m number and size and there is less need 
for cpisiotomy If a laceration occurs it ma> readily be su 
tured without the addition of any locti anesthetic in the 
nn]ont> of cases 



Fifc 27 —Areas to be infUtraced for p siotomy Enter needle in fourcl cr 
nhltratc pen e m pet cent pro a ne) in s ct is 1—2—3 then No 4- 
subvacnal Tor lo v forceps operati n th pic nerves nust b blocl^ed 
t o No 5 long e tern 1 s per r p n al 6 internal pudend I (the h ger 
s inserted into ag la or rectum to find the sp e nd or nt the needle) 

7 ti e bra ches of the f urth sacral n the is h orectal fos a 8 the lesser 
s lit c along the ramus pubis Both s des must be \ locked Use no more 
th n 5 ounces of per cent s Jut n (DeLee nd GreenhiU P i cipl s 
and Pract ce of Obstetnes ) 

Episiolomy and Low Forceps Delivery 
r or an episiotoms the solution is injected as just described 
for a spontaneous deli\ ery In addition how e\ er more solu 
tion must be injected under the skin and vaginal mucosa in 
the durection of the proposed cut When the child is large 
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or low forceps is to be used it is best to inject about 10 cc 
m each ischiorectal fossa between the anus and each ischial 
tuberosit), penetrating to a distance of about 5 cm While 
doing this it is best to keep two fingers in the \agina to 
guide the needle Injection into the ischiorectal fossa results 
m loss of pain sensanon, but the sensation of touch persists 
Hence the stimulus to bear down remains The patient is not 
afraid to bear down because there is no pam associated with it 

Repair of Lacerations 

If lacerations occur in cases where no anesthesia at all has 
been used it is only necessary to infiltrate the edges and ad 
joining tissue of the lacerations to repair them painlessly If 
old penneal lacerations are to be repaired after the baby is 
bom the lower part of the \uUa the penneal body the 
rectovaginal space and the levator am muscles and fascia are 
infiltrated as for a spontaneous delivery A plastic operation 
under local anesthesia is much simpler than one performed 
under a general anesthetic because the solution makes the 
lines of cleavage stand out prominently 


CESAREAN SECTION 

For the classic cesarean secuon it is necessary only to m 
^te the abdommal w all However for the transpentoneal 
cervical cesarean section m addition to this it is advisable to 
^]cct some solution beneath the bladder peritoneum As I 
pertorm the low or cervical operation almost exclusively 
^ midline abdominal incision for this opera 
on and also for Porro cesarean sections I begin by injecting 
^°unt of the procaine hydrochlondc solution into 


end of the 


in the midline at a point which is to be the upper 


proposed incision For this purpose a fine needle 


the h ^1 produce as little pain as possible After 

sertpH made a larger needle is substituted and is in 
cainp opemng made by the fine needle Then pro 

the w is injected into and under the skin all 

ay down to a point just above the symphysis pubis 
a dm° is injected not only m the midline but also for 
ance of about 3 cm on each side of the midline all the 
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\\a> to the pubis As the latter area is extremely sensitive a 
good deal of procaine hydrochloride is injected there The 


I 



Fig 28 —Expo urc of fi Id for Po o operation under infiltrat on an 
thesn The soluuon of pro atnc hydrochloride is mje red at ne spot b 
neath the pentone m wh ch is loo ely atuched to the 1 wer uterine seg 
ment A catheter 1 ft n the bl dder to pr t ni disienuon (Grecnhifi 
JAMA 90 mi) 

needle is kept in motion constantly to avoid introducing the 
solunon into the blood v essels. 
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After a dela> of four or fi\e minutes to permit anesthctiza 
non of the shin and subciincuhr far an incision through the 





loose bem * finger the procaine hsdrochlonde solution under the 

the ^ pushed down under the bladder and well out 

50 lO’J ) hgaments upward and downward (GreenhiU JAAIA 


^ made with a sharp knife Then the antenor 
ascia and the rectus muscles m the midhne are de 
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sensitized bur a ne\\ needle is used Again more solution is 
injected into those pirts of the fascia and muscle ^\h^ch are 
near the pubis 

Afrcr a fen minutes of waiting riic fascia is incised nirh a 
nen bnife and the recras muscles arc separated from each 
other in the midhne The posterior rectus fasaa and the pan 
ccal peritoneum are then anesthetized for about 4 cm on each 
side of the midhne and a good deal of solution is injected 
o^ er the bladder and into the space of Rctzius The peritoneal 
cavity is then opened The reflection of the bladder per 
itoneum over the lower utenne segment is exposed and since 
this IS onl> loosel) connected with the uterine wall it can 
easily be cicvarcd with ttssuc forceps About tV or 2 ounces 
(45 or 60 cc ) of procaine hv drochlondc is injected under 
the loose peritoneum at one spot (Fig 28) and b> means 
of a finger the solution is spread beneath the bladder and also 
out into the broad ligaments (Fig 29) It is essential to inject 
enough solution so that a sufficient amount cm be squeezed 
into the broad hgiments outward upward and downward 
No further anesthetization is required 

The bladder pentoncom is mased transversely the blad 
dcr is senpped down as far as one desires and a vertical 
(sometimes transverse) incision is made m the lower uterine 
segment The baby is extracted inanuall) or with forceps the 
placenta is remov cd and the uterus is closed No addmonal 
anesthesia is necessary for the closure of the abdominal wall 
Activ e labor is not a contraindication to local anesthesia but 
the labor pains will continue until the uterus has been 
emptied In some of m> cases 1 have been giving pentothal 
sodium mtrav enously fox the few minutes w'hiic the baby is 
being delivered 


PORRO OPERATIOM 

When a Porro operation is performed the bladder per 
Itoneum is likewise cut across transversely and stripped down 
w ard but not very far and I believe that in nearly all cases 
the incision in the low er utenne segment should also be made 
transversely and not vertically The transverse incision is 
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made m the low er utcnne segment, but near its junction w itb 
the bod> of the uterus The ends of the incision point up 
ward in the direction of the round liguncnts The tnns\crsc 
incision m the lower uterine segment is preferable, first, be 
cause It a\ oids the ncccssit\ of stripping the bladder off tlic 
low erutenne segment \er> fir, secondly because the ampu 
tation can be performed by sunpK continuing this trans\ erse 
incision around to the posterior w all of the low cr utcnne seg 
ment and thirdl\ because there is no nccessitv for sew mg 
up a vertical incision m the ccnical stump in addition to a 
transierse circular one 

After the baby his been dcincrcd, clamps arc applied to 
approximate tcmporanlv the cur edges of the uterus The 
placenta the cord and the membranes are left in the uterine 
cavity 'The uterus is \cry gently bfted out of the abdominal 
caxity More local anesthetic is injected into the broad lig 
aments and a small amount is injected subpcntoneall) on the 
posterior wall of the uterus along the line of amputation 
from one broad ligament to the other The uterus is remox ed 
in any hysterectomy 

STERILIZATION 

For stenhzation wheii the ahdovien is open, as in a cesarean 
action the procedure is as follows The tube and broad lig 
ament of one side are exposed If the procedure is to consist 
in uterine cornu about 5 cc of solution is 

folds of the broad ligament just under 
junction Since the ti^ue is thin and friable 
thin exercised to insert the needle between the 

avoid^ Af^ broad ligament Blood vessels must also be 
tube ^ waiting a fex\ minutes the utenne end of the 

pkcpH^ Sently elevated x\ith an Albs forceps A suture is 
the about I inch from the uterus xvithin 

remm proximal portion of the tube is 

woiinA ^ ^mall wedge of utenne cornu The utenne 

hgated end of the tube is buned be- 
e folds of the broad ligament and the utenne comer 
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IS covered with pcntoncam Tlje same procedure js earned 
out on the opposite side 

A simpler mctJiod of stcnlizatton is the Madlcner opera 
non This consists of elevating the tube m its midporaon 
clamping it gently but firmly with a smooth damp for about 
a minute and then i:> mg a silk ligature in the groov e formed 
by the clamp This is a bloodless operation and when it is to 
be performed the local anesthetic is not injected at the utero- 
tubal junction bur uithm the broad ligament under the mid 
portion of the tube 

If stcnliration is fo be performed tixenty four hours 
after tagwii dehtery an area is infiltrated m the midlme just 
below the umbilicus as for cesarean section but much 
smaller and the foregoing sterilization procedure is earned 
out 

Stenlization through t) e vagina is usually done at the time 
1 rherapcutic aboraon is performed TTic method of produc 
ing anesthesia /or dilatation and curettement is earned ocr as 
already desenbed nnd after the curettement an additional 10 
to 15 cc of local anesthetic solution should be injected into 
the space bcfuecn the bladder and the uterus The vaginal 
mucosa and peritoneum are incised just as for an mterposi 
tion opennon and the uterus should be brought down 
through the opening m the peritoneum mto the vagina With 
one finger the nght broad ligament and its tube are exposed 
to view and about 10 cc of solution is injected \nthin the 
folds of this broad ligament unless there is sufficient anes 
thctic m this region from the previous injection mto the 
parametrium Stenhzation is earned out as already described 
for the abdominal operation The same procedure is done on 
the left Side No further anesthetic is necessary for closure of 
the peritoneum or the vaginal mucosa 

PARASACRAL ANESTHESIA 

Direct mfiltntion anesthesia does not inhibit uterine con 
tractions therefore it cannot be used for such operations as 
version breech extraction and manual rotation of the head 
when It IS high For such cases parasacral or presacral anes 
thesia another form of local anesthesia miy be used The 
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technic described is that recommended bv Tucker and 
Benaron ^\ho ha\e used this form of local anesthesia exten 
si\ely m the home 

The necessary paraphernalia consist of 200 cc of a 0 S 
per cent procaine solution to athich 2 mmims of 1 1000 ad' 
retiahti has been added for each ounce one 10 cc Lundy 
synnge one 23 gauge 3 cm Labat needle and two 20 gauge 
15 cm Labat needles with guards 1 cm from the hub 



the sa '■Antesacral (parasacral or presacral) anesthesia Desensitizing 
P3frp/l s ^ from the anterior sacral foranuna The en 

‘s displaced upward lightly The needle is seen blocking the 
Ob^etri^^)^ P^^'wis (DeLec and GreenhiU Principles and Praence of 

Th 

and ^ IS placed in an exaggerated lithotomy position 
Js index finger of the left hand 

pated rectum and the sacrococcygeal joint is pal- 

at rh#* 1 T ^^'^^^dermal wheal is made with the fine needle 
the 1°^^^ from 1 5 to 2 cm on either side of 

serted ^ ^ needle is grasped by the hub and in 

saemo/^"^ through the wheal at die level of die 

alonir pomt of the needle is advanced 

anterior aspect of the sacrum m contact with the 
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bone and parallel to the midline (Fig 30) Ac 6 to 7 cm 
above the le^el of the sacrococcygeal articulation the second 
sacral foramen is encountered if blood does not escape from 
the hub of the needle the fringe containing the local anes 
thctic IS attached to the needle and the injection is started 
As the needle is slow l> mthdrwn from 60 to 70 cc of solu 
non js deposited betw cen the second and the fifth foramina 
The needle is now uithdraun to the edge of the last sacral 
sertebra and ns direction changed to a slight angle upward 
(15 degrees) so tint it pmnts toward the hnea termmahs It 
IS advanced parallel to the nndhne At n point 9 to 10 cm 
abo\e the Ie\el of the sacrococcj gctl articulation the first 
sacral foramen is encountered and 20 to 30 cc of solution is 
mjccccd here The needle is again almost withdrawn and the 
direction changed so that the point comes to lie over the 
cocc> \ Ten cubic centimeters of solution is injected betw een 
the rectum and the coctyx thus blocking the sacrococc>gea! 
plexus of ner\es The same procedure is repeated on the right 
side About fifteen minutes is required to complete the mjec 
cions 

Coiitrantdtcattons to parasacral anesrhesn arc (1) infec 
) non of the external genitalia (2) intrapartum sepsis (3) 
/ when It IS imperam e that the baby be dchv ered immediately 
and (4) m cases m w'hich rapture of the uterus is threatened 
The restilts of parasacral anesthesia arc excellent m most 
cases even when the head is deeply ent-iged The utenne 
contractions cease dunng the infiltration and remain m abey 
ance for fifteen to twenty minutes The soft parts of the 
pelvic fioor remain relaxed for about two and a half houre 
The tissues are so relaxed that the entire hand can be placed 
in the vagina without causing pain Traction with forceps 
seldom produces discomfort In some instances however it 
IS nece^ary to complement parasacral anesthesia wnth local 
infiltration anesthesia to perform a painless episiotomy and 
repair 

The gynecologic operations previously listed can easily be 
performed by carrying pur a technic similar to that outlined 
for the obsteme operations 
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COMMENT 

I hope that you ind other physicnns will tal c the time 
and trouble to imcstigate the subject of local inhltrition an 
esthesia \ou will quicU> leam why those of us who employ 
local anesthesia extensively arc so enthusiastic about it and 
>ou wall also help to reduce the mortality and morbidity in 
obstetric and gynecologic patients 
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GYNECOGRAPHY X RAY DIAGNOSIS IN 
GYNECOLOGY* 


IRVING P ST£IN MD FAC St 


This morning I shall present a group of cases to illustrate 
the use of x ray for diagnosis m g> necology \ ou are familiar 
'nth the usual gynecologic examination which includes a 
thorough history and \aginal recto vaginal abdominal and 
specular examinations A skilful bimanual and visual exam 
ination using good light often suffices for a routine diag 
nosis There are man) instances however, m which such 
examination proves insufficient m providing the necessary 
data upon which to base an opinion Unmarried girls m 
"horn only recto abdominal examination may be made and 
neurotic and obese women— we have all seen them— 
tnake poor subjects for accurate gynecologic diagnosis by the 
dsuai methods Then there are women complaining of ab 
ominal pain m whom on bimanual examination no gross 
esion can be found and other women who have sought opm 
■Otis from a number of physicians, and received conflicting 
>3gnoses We must all admit that not a few patients who 
tiv^V*^ gynecologist cannot be given a defimte and posi 
^ j^^Stjosis after the ordinary routine examination Occa 
diagnosis is not clanfied e\ en with examination 
anesthesia or w ith the additional aid of biologic and 
IS m these various situations that x rav exam 
^ on IS indicated in order to avoid a faulty diagnosis and 
necessary surgery This type of examination w e hav e called 

gynecography 


Department of Obstetnes and Gynecology Michael Reese 

Obstetrics and Gynecology Northwestern Unt 
gynecology ^X®*^** Department of Obstetrics and 

t6S 
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CASE REPORTS 

The foHoumg cise lusconcs will ifUistrare the \ ihie of 
\ ray evamination in selected cases 

C\SL I —A S ajjCd t\^ent\ seven jears nurrted ten weeks 
consulted me m April 1930 because of inabilitv to have inter 
course The menstrual historv was normal beginning at sixteen 
y ears w ith tlie menses occurring rcgularJ} ev erv iw enty eigJit 
tlaj s lasting one w eek and moderate in amount The last period 
had occurred on March ''8 1950 

The patient was a short underdeveloped poorlv nourished 
individual E.\amination revealed that she had practictlly jio brejst 
{fe doprneiit the left breast being completely aplastic a slight 
pimple like elevation representing the nipple The right breast 
showed a verj meager elevation with a similar nipple and both 
nipples were the seat of a few long coarse hairs The etternal 
genitalia showed no gross abnormahties but on attempting digital 
examination a douPh was found with two verj small 

canals separated by a cluck septum Transiilummation revealed 
that the septum was complete from the cervix to the vulva and 
two separate cervical ostea were found The intraprivic organs 
were indefinite on palpation 

Gynecographv vv is advised and m order to m)ect both cervical 
ostea special cannulae were fitted to the self retaining patenev 
sec An opaque medium (hpiodol) was injected into each can 
nula and a film (Fig 31 a) was taken It was revealed that there 
were two separate civities each of which led to a normal fal 
lopian tube w hicli vv as patent Inasmuch as I could not determine 
from the film whether a single or double uterus was present or 
whether the ovaries were normal transabdominal pneumopen 
toncum using I liter of carbon dioxide gas w as then induced 
and a second film (Fig 31 If) was tal en The complete gyneco 
graphical film revealed that there was a single septate uterus 
vvliicJi communicated with the double vagina by means of sep 
arate ostea also that the ovaries were normal and both tubes 
were patent 

The following ten >ears gave rise to a number of interesting 
episodes m this patients i«stor> Shortl> after the removal of 
the vagina! septum m Ma> 1930 the patient became pregnant 
and carried her pregnancy to eight months Because of sudden 
prolapse of the cord and a high breech presentation classical 
cesarean section was performed and a SV pound male child was 
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nietrir^i child %vas apparentl> normal except for a svm 

premat ”ai/ lii Februar> 1933 a second child a 

dpliift-^i^ pound infant that x\as apparently normal \\as 
acluered spontaneously 
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In August 1937 the patient again consulted me having been 
told that she had a carcinoma of the cervix Examination revealed 
no ctidcncc of neoplasm there being at the cervLx the two ostca 
separated scars from the excision of the vaginal septum The 
uterus was slightly enlarged and irregular Nevertheless the 
patient was operated upon by another surgeon who mistook her 
asymmcrrical uterus for one containing a fibroid and decided 
that her irregular cervix was an indication for total hysterectomy 
In performing the operation a ureter was severed leaving a 
iirctcrovaginal fistula because of persistence of the urinary 
fistula the kidney was subsequently removed Postoperative 
cvaminition of the specimen revealed a double ureter 

Thus in one patient a double vagina septate uterus double 
ureter and aplasia of the breasts were present The family 
history gave evidence of an hereditary tendency to such gem 
til abnormalities one of her sisters having had similar under 
developed breasts and another required incision for an im 
perforate hymen 

In retrospect Ind die surgeon who had performed hys 
tcrcctomy first made a gy nccographic diagnosis he would 
have found as w c had m the first instance that the seemingly 
abnormal uterus w as a single septate uterus w hich contained 
no fibroid Multiple surgical operations could have been 
avoided 

Case II— M C aged thirty years had been married seven 
y cars She had been desirous of pregnancy for the past one and 
one half years Her menses had begun at age twelve occurred 
regularly at twenty nine or thirty dav intervals and lasted four 
or five days they were moderate m amount no clots slight pain 
The last period had occurred on June 28 1941 

On examination a 2 degree retroverted uterus was found but 
the adnexa were not palpable the cervLx was clean no discharge 
being present rndometnal biopsy performed on the first day of 
her period showed ^ secretory phase The basal metabolic rate 
was minus 1 2 5 per cent Sperm examination revealed the follow 
mg amount 3 cc count 125 250 000 per cubic centimeter mo 
tility 80 per cent m two hovirs 50 per cent m five and one 
half hours there was a negligible number of abnormal forms and 
in occasional pus cell was present TTie basal metabolic rate of 
the husband was minus 9 per cent 
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“Transutenne pneumoperitoneum shows patent tubes normal 
cavity outlines utenne ca\ity b Combined shov.s uterine 

Prnf.,, ^bes filled u ith contrast medium c Same as preceding case 
sp.Il denotes both tubes patent 


indefinite findings on palpation complete pelvic 
test instead of the simple routine patency 

^ *2 32 ) Transutenne pneumoperitoneum was performed 
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followed b> iodized oil instillation The uterus as outlined b> 
gas Mas normal in size and configuration the osarian shadows 
u ere normal In the second film the uterine lumen showed a nor 
mal case The tubes filled and oil spilled into the peritoneal ca\ 
it> from both sides in thiru minutes The diagnosis was a norma) 
genital status On th>roid thcrap} the patient became pregnant 
within three months and dclucrcd a healthj child at term 

Case III— D P aged thirt> a eats had been married eight 
\ears and had one child aged si\ Menses had begun at fourteen 
md were regular at tuent> si\ to twentv tight das inter\als 



Fg 33— Transutc i pneu lopcnto m ii sc o dr) stcrlc) of f r 
months d rate I tense dt n n rl a Pne m p moneum retc h n 
merous n II fibro ds 


there was a four da> flow which was moderate in amount 
Se\ere pam occurred one week before onset The patient was 
referred to me b> a general practitioner after she had consulted 
more than ten ph>sicians because of her painful menstruation 
There was a secondarA stenlit> of four tears duration Numer 
ous tjpes of therapt had been tried without relief and radivini 
had been suggested for her d> smenorrhea 
On examination a slightlj enlarged uterus with two small 
fibroids in the anterior wall and sonic nabothian cjsts of the 
cerxix was found The latter were cauterized xvith the acnial 
cauter> but this did not result in improt ement she still com 
plained of the set ere pain A transuterme pneumoperitoneum re 
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\ealed that the fallopian tubes ucrc patent that the uterus ^^a.s 
sminetricalU enlarged but irregular in outline w ith small t> pical 
nodules projecting from the surface The utenne ca\it\ uhich 
was outlined b> gas was c\tremch small (Fig 33) From the 
pneumoroentgenogram it was seen that there were a large num 
her of small nodules throughout the uterine bod> and ic was 
eMdent that mjomctrial imoUcment was the cause of the in 
tense dssmenorrhea The pneumogram also rescaled that mso 
mectoms would be impractical At laparotonn the findings were 
confirmed a great number of subserous and intramural fibroids 
np to 2 cm in diameter were found m the uterus Supncenica! 
hvsterectom) was done and the patient made a complete and 
satisfactory reco\en 

In this instance pneumorocntgenograpln was adequate for 
diagnostic purposes The use of an opaque substance would 
‘ia\e added nothing to the diagnosis except e\idcnce that the 
etenne caMty was diminished m si?c, and this Ind been suf 
nciently demonstrated on the film b\ the gas m the utenne 
cant) 


Case IV— S R aged tA\ent> four years had been married 
'0 >ears She complamed of acute pam in the right side of the 
j “Omen with nausea faint spells frequency of urination and 
The menstrual histoix was normal On examination 
'‘5was found to be extremeK tender The uterus seemed 
igntlj enlarged and soft the cenix was soft and no adnexal 
^ palpable History rcAealed the menses one week 
sh ^be patient declared that she was not pregnant since 

^sed contracepm e measures Ob\iously the differencial 
gnosis rested betA\een intra utenne pregnancy tubal preg 
lop^^i ^‘^Tius luteum cyst ureteral colic and salpingms Bio 
Tr tests were inconclusive 

pneumoperitoneum xsas earned out and a 
IvHpp obtained with the patient m the characteristic 
cnlarp The films (Fig 34) re\ealed a symmetricalh 
and uterus with widening of the isthmic portion Both tubes 
diaffi?' clearly shown to be w ithin normal limits The 

on ^ uterme pregnancy On further interv lew and 

had t ^be patient of the diagnosis she admitted that she 

a en numerous oxy'tocic drugs m order to re establish her 
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menses This fact previously withheld accounted /or her pain 
and gastro intestinal disturbances 

In such eases I do not recommend transutenne diagnostic 
measures carbon dioxide gas should lie used for trans 



abdominal inflation since any uterine instrumentation might 
result in unintentional abortion 

CaseV— S L aged twenty one years single was referred to 
me by another physician She had never menstruated she occa 
sionally experienced breast fulness but without noticeable regu 
larity She had been given ovarian extract for six weeks by hypo 
dermic without benefit 

Examination disclosed a tall well built girl who had large 
breasts with ample glandular development There was scant gem 
tal hairy growth and absent axillary hair The clitoris was of 
normal size and erectile The left labium minora was hyper 
trophied and rugous the right was small and smooth Some red 
ness was visible about the Skene s glands Smears showed epithe 
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lial cells and gram ncgame extracellular cocci The \agma was 
extremely narrow just admitting the finger tip and ended bluntlv 
about 2 inches abo\e the introicus Rectal examination repealed 
that neither the uterus nor adnexa w ere palpable 
Gy-necograph) was advised to determine whether there was 
absence or deformitv of the pcKic organs Transabdommal pneu 
mopentoneum (Fig 35) revealed that no uterus or fallopian 
tubes w ere present on each side of the pclv is w as an o\ oid struc 
ture mterpreted as an undescended o\ arv In the low er portion 
near the pubic sy mphvsis the bladder could be plamlv seen 



uterus and tubes and undescended ovanes 


referring physician advismg that because of the 
absence of both uterus and fallopian tubes neither 
^ ry nor endocrine therapy was indicated 

abd^ ^ quite evident that onl\ the trans- 

senc”^ of examination is practical With an ab- 

sible^ uterus hysterosalpingography would be impos 
absen " pi'^umopentoncum is v aluable in showing the 
^ogic v^ as w ell as the presence of normal or patho 

presen findings of pneumoroenrgenography in the 

of a normal uterus fallopian tubes and ovanes (Fig 
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Fig 36 -Pneumoroentgcnognj h> \omal uwrus ovaries and fallopian 
tubes 


36) are included for comparison uith the preceding illusira 
tjons 

Case VI -L P aged nvcntv one years and niarned o years 
was referred to me for sterility studies Her menses had always 
been irregular with onset at diirtccn years and no dehmte inter 
\al There had been a one year amenorrhea from thirteen to 
fourteen \ ears of age The patient now spots continuously except 
for one week intervals between menses occasional!) she has had 
a profuse nvo day flow She docs not know the date of her last 
period since no regular cycle had been established For some time 
there had been an intermittent sticking pain m the right lower 
abdominal quadrant She had been told b> her famil) physician 
that the uterus was tipped and had been given hypodermics sev 
cral months previously 

Examination revealed markedly underdeveloped breasts with 
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practicall) no e\idencc of nipple or areola Aside from fascial 
hirsutism there was a noriml feminine distribution of hair on 
the bod> The external gemtaha were normal The uterus wis 
small and erect both ovaries were markedly enlarged and tender 
Endometrial biopsy demonstrated a proliferating phase Trans 
abdominal pneumoperitoneum showed the uterine bod\ to 
be about normal m si7e both ovaries were seen to be grcatlv 
enlarged each casting a shadow about the sue of the uterine 
corpus The diagnosis was bilateral polvcvstic ovaries 
At operation two weeks later the ovaries were found to be 
arge globular and smootli with thickened capsule A tvpical 
ovarian wedge resection was performed Exammition one month 
ater re\caled that the patient had menstruated tw enty eight day s 
the first normal menstruation she had ever had 
t breasts appeared to be definitely enlarged and the mpples 
^ ^®^*^crable development Three months later she re 
fl «Tienstruation had occurred e\ cry cw enty one day s 
uterus and adnexa were normal to palpa 
n rollow up report obtained December 1 1942 showed that 
normal and regular since operation The 
P^camc pregnant early in 1940 and spontaneouslv deliv 
infant m June 1941 Menstruation has continued 

normallv since 

illustrates the value of pneumoroentgenog 
an^ ^ *^2tiems with amenorrhea or other menstrual disturb 
iaro^^ pneumogram clearly revealed an ovarian cn 
add necessity for surgical treatment I might 

ffvnp senes of panents w ith amenorrhea m w horn 

^e^fied the diagnosis of bilateral polv 
attpn*^ both the ovanan growth and the 

section”^ sterility has been achieved by bilateral wedge re 

gynecography defined 

inclusive term which embraces two 
One of b procedures used by gy necologists for diagnosis 
niedium^ P^^w^wrocwfgenograpby, in which a gaseous 
Posenf ^^^^oduced into the pentoneal cavity for the pur 
Bas pelvic from the abdominal viscera The 

^harthev of contrast to the pelvic organs so 

y may be v isualized upon the roentgen film The sec 
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ond method is hysterosalpwi^ognphy m which a contrast 
medium such as iodized oil is used to fill the ca\ ity and lumens 
of the uterus and fallopian tubes so that this so called cast 
can be demonstrated on the roentgen film 
Of these tw o methods of examination that with the opaque 
medium rc\cils information concc-ning the interior of the 
uterus and fallopian tubes and pneumoperitoneum makes pos 
sible an examination of their contours the combination of the 
two together gives the maximum information concerning the 
pelvic status obtainable by means of x rav 

INDICATIONS AND CONTRAINDICATIONS 
Hys!erosalpingogr«phy 

H> sterosalpingograph) is chiefly of value when some ab 
normality in shape and development of the urenne cavity 
exists or when intra utenne growths are present It also is a 
means of detecting obstruction of the fallopian tubes and may 
indicate the point of obstruction m one or both tubes In nor 
mal fallopian tubes which are patent the contrast medium 
escapes into the abdomen from the free fimbnated ends of the 
oviducts and may be demonstrated on the roentgenogram as 
} scattered irregular panicles of opaque substance When one 
^ or both tubes are closed and contain fluid as in hydrosalpinx 
iodized oil introduced into such tubes will form globules 
owang to the difference m the surface tension of the two 
liquids The typical pearl brooch arrangement which we 
have previously demonstrated is characteristic of hydrosal 
pin\ * When the tube contains clotted blood as is found w hen 
an unoperated ectopic pregnancy results m a tubal mole the 
roentgen film will show the iodized oil broken up into numer 
ous streams or channels w here it penetrates the clots It also 
will reveal a widely dilated tubal lumen but it rarely will 
surround the ovum and demonstrate it as such 

ftlathieu claimed that in tubal pregnancy contrast medium 
will enter the tube as far as the first point of obstruction 
where it forms a round bcadlil e point w hich he desenbed as 
pathognomonic of ectopic pregnancy We have not observed 
this sign in our cases * Some authors believ e that w ith hystero 
salpingography ovarian and utenne tumors will be outlined in 
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the peritoneal ca\it) b> the oil surrounding them as it escapes 
into the peritoneal ca\ it> Tlus has not been our experience 
Submucous m) omas and poi) ps, septate and double uten, and 
the empt) uterus in abdominal pregnane) are conditions 
^\hlch can be demonstrated b> the use of radiopaque sub 
stances injected into the uterine ca\it> 

The following conditions contrjwdfcite the transutenne 
route with either gas or iodized oil for the patcnc) test 
abdominal inflation or uterosalpingograph) (1) pregnane) — 
apparent or suspected (2) bleeding from the uterus (3) 
purulent discharge from the ccr\L\ or \agina (4) acute or 
subacute peUic or abdominal inflammation (5) peUic tumor 
or mass completely^ filhng the true peUis or a swelling 5 
inches or more in diameter 

Pneumoroenfgenography 

Pneumoroentgenography has a far greater field of useful 
ness for gynecological diagnosis, for by this means the normal 
uterus tubes and otaries can be clcarl) shown on the roent 
gen film Often exploratory operation in cases of suspected 
pelvic lesions can be avoided by first obtaining such a film 
In addition an) gross alteration in size shape and densit) of 
these viscera such as one observes m uterine m) omas ovarian 
c>sts and tumors tubal enlargements, and adhesions of the 
pelvic viscera to the omentum or to the intesnnes can be 
shown b) pneumoroentgenograph) 

Por the transabdominal route of inflation the first three 
contramdications listed for hysterosalpingograph) {q j) are 
not operative but the latter two hold for either method In 
addition the age and general condition of the patient must be 
considered We have used transabdominal pneumoperitoneum 
girls from thirteen to sixteen years of age w ith saosfactor) 
results On the other hand vv e hav e av oided its use in elderl) 
women those with cardiac and pulmonary disease and pa 
®uy age who w ere debilitated 
> hile not directly contraindicated pehic visualization is 
uot needed when the ordinary cbnical means of diagnosis 
prove sufficient However in case of medicolegal issue the 
preoperatwc roentgen evidence may be of great value 
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HISTORICAL DEVELOPMENT 

\\c have been asked by those not familiar with gvnecog 
raphj whether this IS a new method The answer is no We 
have been using pelvic roentgenography for the past twentv 
years m the Gynecologic Service at Michael Reese Hospital 
and hav e examined more than 2000 patients bv this method 
Nor were we the ongmators of the procedure We were 
however the first to combine the use of pneumoperitoneum 
and h> stcrosalpmgographv for complete g> nccography our 
first publication of this method appearing in 1926 * 

Histoncallj it is of interest that in 1902 kclJing® injected 
•nr into the peritonea! cavitv m order to visualize the abdom 
mil viscen for endoscopy More recently Riiddocl® and 
IJope^ revived tins method of pcntoncoscopv Jacobaeus’ 
tried pneumopcnroncum first on cadavers and later upon 100 
living subjects to determine whether the viscera might be m 
jured bv abdominal puncture he encountered no instances 
of visceral injury or infection and but one case of bleeding 
In 1913 he called attention m his monograph on abdommos 
copy to the grevt advantage of combining pneumoperitoneum 
vWith a roentgen examination This chieflv related to lesions 
of the upper abdomen and was confirmed b\ Omdoff ** who 
published his experience with this method m more than 100 
cases (1919) 

Ah arez^° first suggested the use of carbon dioxide gas for 
pneumoperitoneum m 19'’0 and used the Trendelenburg 
posture to visualize the uterus and ovaries on the roentgen 
film It was not until 19'’! however that Peterson and Van 
7waluwenberg demonstrated the practicabilirv of pneumo 
roentgenographv for gynecologic diagnosis They adapted 
the Rubm patency icchnit to transuterme inflation and used 
the ttansabdominal puncture only m cases where tubes were 
obstructed or where the patency test was contraindicated 
They also described the modified ! nee chest position for 
radiography m order to better visualize the pelvic viscera 

After an experience with 300 patients Peterson” reponed 
to the American C \ ntcological Society his results It cer 
tamly has been surprising to see how often it has been impos 
sible to determine accuratelv by the examining finger the 



r^NECOGRAPin \ R\\ DIACNOSIS IV O'NEC0L0G\ 179 


e\acc condition of the pcUic organs He said I faded to 
realize how much I w as depending upon the opening of the 
abdomen to clear up the fine points m diagnosis All this has 
been changed since rocntgcnognph\ of the peU is has been 
utilized as an aid to diagnosis Yung* lil cw ise stated that b) 
this method a better differentiation between simple follicle 
c>sts and oaanan tumors can be made and that conscr\atism 
in surgical treatment of m>omas during the rcproductwe pe 
nodma> be clearly indicated by it lie pointed out the \alue 
of demonstrating normal pelvic findings to exclude pehic 
adhesions a diagnosis which leads to so many imnccessan 
operations Stem and Arens’^ took up the method m 1922 
and added a suitable radiographic table and a self retaining 
patency sec to the armamentanum w Inch greatly facilitated 
the techmc They also were fim to publish tlie use of the 
combined method (1926) which thev desenbe as complete 
gynecography ** 

COMMENT 

The techmc for these procedures has been desenbed ade- 
quately by us m pretious publications''* where we ha\e 
time to nme our growing expenence with 
j ^ /method After twenty years, our enthusiasm for its value 
n lagnosis has increased as w e rcpeatedlv encounter patients 
difference m opinion has been satisfactonh set- 
t bl roentgenography rather than at the operating 

it h 1 ^ ''Method IS not one to be used routineK nor should 
rlip ^ until the patient has had a careful history and 

examination But as m other fields of diag 
In takes its place as a \aluable adjuvant 

tobe^T have found pelvic roentgenography 

inestimable value in the diagnosis of sterility j w here 
phvsi^^^^K In such cases manv 

alone^h”^ content to use hy sterosalpmgography 

lesions T repeatedly demonstrated that significant 

looked I iiterus and ovary particularly have been over 
^ddition^W^ P^hic pneumopentoneum has been used in 
of diac convinced that pneumoroentgenography is 

unou^rl^^^ki' ^ greater number of cases and it is 
onably more accurate than hy sterosalpmgography 
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This his been smkingly shown m the detection of ovarian 
lesions where bj meins of pneumoperitoneum the various 
ovarian conditions such as dermoids lutem c>sts and poly 
cjstic ovaries arc commonl> difi’ercntiated Small multiple 
ni> omas of the uterus are rarel> detected by the use of opaque 
medii unless thc> are submucous but on the other hand may 
be clearly visualized b> pneumopentoneum when they ire 
stibserous or intramural— the more frequent locations 

In ectopic pregnancy as with intra uterine pregnancy we 
believ e that all inrn utenne methods should be i\ oided hence 
hysterosalpingography should nor be used With transabdom 
inal pneumoperitoneum however wc have diagnosed cases 
of unruptured tubil and of cirly uterine pregnancies in 
numerous instances when doubt previously existed Complete 
g>necograph> in which both pneumoperitoneum and h>s 
rcrosalpingography arc used is indicated when either method 
used ilone leaves the diagnosis incomplete 
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SURGERY OF DERANGEMENTS OF THE KNEE JOINT* 


DANIEL H LEVINTHAU MD FACSf 

As the knee joint is the most complicated articulation in the 
human bod) and is subjected to the normal stresses of bear- 
ing the superincumbent weight of the indnidual plus the 
normal ranges of fle-uon and extension and the multiple 
traumas of abnormal axial rotation and medial and lateral 
orces It IS not surprising that injuries derangements and 
aisles are common in this region 
The conclusions reached m this dime are based upon an 
^■^enence with several thousand derangements of the knee 
pint m o\er 600 of which operation has been done The 
s atisucal study to be presented hter compnses an analvsis of 
made by m> associate Captain 
Wolm, while still m cnilian practice 
resume of the anatomical features of an> surgical prob 
m IS a sine qua non before attempting a study of the patho 
%cal picture and techmc 


ANATOMY 

joint is on extremely compheated articu 
ima^*^ distal end of the femur articulates with the prox 
am posterior surface of the patella 

fem'^ ^ anterior surface of the low er end of the 

of ^hese surfaces is covered by an articular hya 
nlatre^ addiuon to the articular car- 

on e hT crescentic fibrocamlages {mem^ci)^ one 

1 condylar surfaces of the tibia banking the 
(FiEs^Tn ations at the turn of a runmng track 

— ° 0 *^1) These santltmar cartilages deepen the tibial 
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side of the ]oinc cavities upon which the condvles of the 
femur roll TTie horns of the semilunar cartilages are attached 
Tntcnorl> and posteriorly to the tibial surface The antenor 
horns arc also attached to each other b> the transverse Iiga 
menc Ugavientmn trans^erann Peripherally the semilunar 
cartilages arc attached to the fibrous capsule of the joint In 



addition the viediai memscus is attached to the tibial (medial) 
collateral ligament 

The synovial memlram of the knee joint m addition to 
lining the joint surfaces has a reflection extending upward 
along the anttnor surface of the femur and above the patella 
on the postenor surface of the quadriceps extensor tendon 
called the siiprapnellar poucb Within the Icnee joint are two 
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strong ligaments extending from the femur to the tibn and 
crossing m the intercondylar notch These arc called the 




of the imrT surface of the ubia showing the points of attachment 

f^ganientum structures 1 Anterior attachment of medial meniscus and 
Rient 3 A 3nsversum 2 Antenor anachment of anterior cruciate liga 
of lateral attachment of lateral meniscus 4 Posterior attachment 

tenor m,,. ®niscus 5 Posterior attachment of medial meniscus 6 Pos 
y. p^“ciate ligament 

y Entire^'^n articular surface of the medial condyle of the obia 

of articular surface of the lateral condyle of the tibia x 

tftc lateral ? medial condyle of the femur y Area of contact of 
«eral condyle of the femur 


antenor cruciate ligament is tight in 
” '"hiie the postenor cruciate ligament is tight in 
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flexion of the knee }oint The mfrapatellar pad is a fatty mass 
\ crrjca) sccnon of m bich is wrcgularl)'- p) ramidal m form and 
fills up the intcnal between the patella femur and nbia in 
the anterior compartment of the joint The hgamentiivt rmi 
costiin IS a thin s>noMil fold extending from the infrapatellar 
fat pad to the anterior margin of the intercond>lar fossa of 
the femur acting as a suspensors ligamcnf 'Hie ligament of 
Wnsherg is a strong fasciculus extending from the postenor 
portion of the lateral meniscus upward and inward to the 
medial condy le of the femur \ firm fibrous capmh surrounds 



F <* -lO -R lat ns of il c ra n S I to il c cnicjate 1 t^n ents and the t b ! 
condv fes 

the knee joint In addition to the capsule sometimes called 
the capsuhr Jigamenr there arc the fibuJar and tibial collateral 
Ugvnents sometimes called the medial and lateral ligaments 
the ligwmmiuj patellae and the obitqne popliteal ligament 
The knee joint is a binge joint allowing extension to 180 
degrees and flexion until the prominence of the calf comes 
m contact w ifh the posterior asper^ of the thigh The range 
of flexion may vary with the age and activity of the indi 
\ idual In flexion there is rdaxanon of the ligaments allow mg 
a certain amount of atial rotation of the tibia on the femur 
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- — " II >1^ it r 1- . II— I I I ^ 

femonl specimen A Antenor of tnee joint showing 
nietusci antenor cruciate ligament B and C Relation of 

Views ° ^hial and femoral condoles D The memsci E and F Posterior 


IS fixed the femoral condyles rotate axially 
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CLASSIFICATION OF DERANGEMENTS 
Lesions of the knee joint arc clissificd gro^ly into mo 
mam groups 

1 Intra ^^tlcu]1r (internal) derangements 

2 Extra articular 

IVTEBNAI D^RA^CE^^EVTS 
I Lesion of the m nisei (sem lurwr cartihgts) 

a Lac rat ons of the mcilial men scus {im rn I s m lunar cart lage) 
b Lacerations of t1 e lateral meniscus (evr rnal s n lunar cartilage) 
c Cj’sts and t mors of the men sa 
d Olcficaton of the menisci 
Loose bodes 

3 O ccochondr tis f ecans f ncl d nc patellar cl ndrnmal cia) 
b Osteochondroniato is 

c Osreoan) r tic bod cs 
d Chip fractures 
y Lei ons of the fat pd 

a Detachm nt of ptellar s no al f H rl earn ntum mucos m) 
b Hvp moph) 
e Scleross 
d Osease 

4 Injut es of tl t cnic are 1 camen s 
I rractures 
a Patella 

b Lo er end of tie femur 
c Uppr end of tl e i bis 

6 Anlrtis 

a Specific 

(1) Tuberculous 

(a) Knee j nt prop r 

(b) Suprapatellar pooch frartly s parate from jo nt cavity) 

(2) Gon rrh al 

(a) Chondio o5 eous 

(b) Capsul r 
0) Pncumoco ca! 

{4> Pyogen c 

(5) Luetc 
b Non pecjfic 

7 Sjnovcis 

a S tuple 
b Traumatic 
c Allerg c 

d lot nnittcnt hvdr rthross 

8 Tumors 

a Vanihom 
b G ant cell tumor 
c Syno loma 
d Sarcoma 
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EvrR\ ARTICULVR DERANCrMFMS 


1 Bursids 

a Prepatellar— housemaid s knee 

(1) Simple stcnlc 

(2) Purulent 

(3) Tuberculous 

b Popliteal medial and lateral 

2 Epiph)sias of the tibial tubercle (O Qood Schlatter s disease) 

3 Injuries to the medial and lateral ligaments sprains partial and complete 

4 Ossifying epipcnostcal hematoma (Pellegnm Saeda s disease) 


GENERAL CONSIDERATIONS 

From the abo\e classification one can readily understand 
that It IS sometimes difficult to nial c an accurate diagnosis of 
the type of derangement in each ease The exact diagnosis 
can u^ally be made by an accurately elicited history, a care 
td physical examination and roentgenograms taken antero 
posteriorly laterally and with bent knee of the normal as 
'veil as the affected knee joint In the cbnics of the writer, 
an accurate diagnosis of the particular type of lesion is at 
etnpted in each case A generalized diagnosis of internal 
erangement is rarely made xvithout mentioning the specific 
csion It IS most important to differentiate those cases which 
treated conservatively from those which require 
totomy It IS then imperative that one localize the lesion 
0 the medial or lateral compartment of the 1 nee joint by a 
th^ history and a complete physical examination of 

Internal derangements of the knee ]omt are to the ortho 
'c surgeon as the sngtcal belly js to the general surgeon 
\nth ^ ^ general surgeon today perform a laparotomy 

, ^ Pteliininary diagnosis Likewise the qualified ortho 

rarely performs an exploratory arthrotomy 
‘derange ^ F^^°P^vauve diagnosis of the particular type of 

general practice are too frequently loathe to 
eraU^^^*^^ operation on the knee joints and patients gen 
disah 1 operations because of the fear of later 

^ Jty or anlylosis Under modern^ aseptic orthopedic 
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CLASSIFICATION OF DERANGEMENTS 
Lesions of the knee )Oint arc clissified grossly into two 
mam groups 

1 Intra nrticvilar (internal) derangements 
Extra articular 

Internal Olranoements 
1 I c lom of tl c men SCI (semilunar anil g s) 

a lacerations of the medul meniscus (intern I semilunar cartilage) 
b I acerai on of the lateral men scus (external scmil mar cart lage) 
c C\ Sts an 1 tumors of the mensci 
«1 Calcification f the men $ci 
Loose bod es 

a Osteoclonl it lis ecans (inclidntj j> tellir cl nlronialica) 
b Osteochon Iromatosis 
c Ostcoarthnne bodies 
d ^ip fractures 
J Lc ons of the fat pad 

a Det cl ment of patellar $\n m I f 11 (Icamemim mucosi m) 
b H)penroph) 
e Sclerosis 
d D s ase 

4 Injuries of t( e cru tc I g n m 

5 Tractures 

a Patella 

b Lot cr end of the femur 
c Ufper end of the til a 

6 Arthr tis 

a Spe ific 

(1) Tul c culoua 

(a) Knee p nt proper 

(b) Suprapatellar pouch (ra elj separate from jo nt cavity) 

(2) Gonorrheal 

(a) Chon Iro o seous 
(bl Capsul r 

(3) Pneum coccal 

(4) Pyocemc 

(5) L Cl 
b Nonspec fie 

7 Synositis 

a S mple 
b Tr umat c 
c Allerg c 

d Interm ttent hsdrartl ross 

8 Tumors 

a X nthoma 
b G nt cell tumor 
c S)no loma 
d Sarcom 




^ditiai r lesions of the internal semilunar caralage 1 Longi 

displacem^^ (bucket handle) 2 Longitudinal tear with 
handle) 4 handle) J Complete marginal detachment (bud et 

^ Anten ^ anterior horn S Detachment of posterior horn 

or Hap laceration 7 Posterior flap laccrauon 8 Transverse tear 

^otch the knee joint is locked or blocked This 
extension by 5 to 15 degrees, and when the examiner 


F g 43 —Common Jcs s of ihe e r rnal cnji! n r c rtjlagc 1 Hyper 
trophv (di CO d c rtl ge) Longnid al tc r thout d splacemenc 3 
Complete m rg nal det chment (hjpermob li^) 4 D tachmcnt of the an 
ter or horn 5 Det chment of the p stcnor horn 6 Transvene tear 7 
Anter or fl p laccrat on 8 Poster or flap laceration 

tnes to force extension pain is produced together ith a re 
bound w hich n e cal] the spring reflex of the bJocked knee 
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This derangement docs not hmit flexion of the ! nee joint ex 
cept hen there is cxccssn c fluid \\ ithin the joint w hen there 
IS usually more or less limitation m tint direction It is there 
tore apparent that by locking iie do vot mean complete im 
viobihty 

The spring reflex is present \\hcnc\cr the joint extension is 
locked b} other lesions, eg diseiscd or h> pcrtrophicd 
( mpped ) fat pad or tears or c>sts of the lateral meniscus, or 
u en joint mice interfere \\ ith tlic mechanics of extension 
can or detachment of the posterior portions of the 
menisci cannot be readily \isuahzcd from tlic anterior ap 
proacn In these cases after the usual careful liistory, examma 
^lonand diagnosis it has been our rule to remove the cartilage 
^ ^ inspection of tlic antenor compartment re 

a no detachment or tear As the anterior portion of the 
f detached and pulled forward with the caralagc 
b^^ing forceps the posterior tear or dctacliment is visual 

4’^h lesions of the menisci not illustrated in Figures 
extern 1 calcification of the camlagcs and c>sts of the 
mav h caralage C>sts of tlic external meniscus 

the a ^ ^ caralage bod> or berw ecn the cartilage and 

In ^ Pfctruding laterall) as a rubber) prominent mass 
both ^ severe recurrent athletic injuncs we have found 
rpn« ^^dunar caralages tom w ith associated tears of the an 
f cruaate ligament 

of (he Infrapafellar Faf Pad 

ment ^ frequently a cause of dcrant,e- 


'pertroph) (Hoffa) repeated nipping between the 


^ondjles and 


tears of the snspensory ligament (htjamemtum 


'icions^ sclerosis of the impinged margins and a 

confirm^^ e several instances we ha e made and 

diaennc^^ ^ diagnosis at operation Seven! time'' v e ha' e 
tenor ^ bucket handle frit^menr or tear of the an- 
lofficpl opening the p/int have fmind a patho- 

Portion ^ desenbed abo c Keaectir/n of the offending 
r fvcntral) sxi pen ion of the 

^ of the fat pad to the anrenr-' caprilc ha relrc" cd 
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I g 44 -Photograph of tissue removed from antenor compartment in sjn 
ovectomy for h)p rtroph e 1 f t pad 

the patient of symptoms Often the entire hypertrophied fat 
pad has been removed (Fig 44) 

Ossifying Epipenosieol Hemafomo 

Ossifying epipenosteal hematoma or Pellegrmi Stieda r dis 
ease is usually due to trauma of the same type which in other 
locations produces a subperiosteal hematoma In this particu 
lar region the w nter found that the trauma causes a rupture 
of the penostcum just above or at the proximal attachment of 
the medial ligament of the knee joint at the internal condyle 
of the femur The hematoma burrows its way between the 
deep muscle fascia and above the periosteum commumcating 
w ith the cortex of the bone (Figs 45 46) This hematoma be 
comes infiltrated with osteoblasts and later ossifies The per 
sistent pain is due to pressure under the underlying structures 
In one case (Fig 47) exasion of this bony mass which 
resembled an artichoke leaf gave complete relief after every 
type of conservative treatment had been exhausted and after 
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the patient had been treated for many months Tins condition 
should not be confused Avith chip fractures of the mednl 
condyle 

Loose Bodies 

Osteochondritis dissecans of the knee pint is a condition 
of chondromalacia vhich jmolves the medial condyle of the 
femur adjacent to the intercondylar notch LMng m a bed 
of degenerated softened hbnilated cartilage is a small frag 
ment of cortical bone with an area of rarefaction aboae it 
As the condition progresses this fragment of bone becomes 
CKtruded from its bed into the joint space Earh the s\ mp 
toms of derangement are mild compared with other lesions 
I arer rhe samptoms become more sea ere as the fragment in 
tcrfcrcs with smooth joint mechanics 

The roentgenogram is diagnostic although m some m 
stances the lesion invoUes the posterior portion of the medial 
condyle and may only be \isualizcd m the special bent knee 
view 

Chondritis of the pitclla may be a simple degeneration of 
the articular surface or may be se\ ere and include a loose frag 
ment of the subchondral plate similar to that observed on the 
medial condyle A special inferior superior bent knee roent 
genogram to show the anicular surface of the patella and 
femoral trochlea is valuable m this lesion In mal mg this ex- 
posure the patient rests prone upon the x ray table the leg 
acutely flexed on the thigh the point of the patella over the 
center of the cassette 

At operation for osteochondntis dissecans or chondroma 
lacia it IS not sufficient to remove the actual or potential joint 
mouse but it is imperative that the surrounding degenerated 
cartilage be carefully beveled with a sharp knife and the bed 
gently curetted down to normal smooth bone 

Osteochondronntosis of the knee pint consists of one or 
more often many osteocartilaginous bodies (Fig 48) These 
are usually synovial m ongm and some of them may be found 
attached to the synovial membrane In those cases with multi 
pie joint mice it is w ise after removing those w hich can be 
visualized to don a fresh glove over the one which is worn 
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and insert the index finger into the supnpitclla pouch ind the 
lateral compartment to search for hidden mice It is also good 
judgment to milk the popliteal space b> external manual 
compression 



Fig 48— Tjpical jomt mice (osteochondromatosis) 

Other sources of loose bodies in the knee joint are detach 
ent of brittle osteoarchntic margins and loose fragments 
otn fractures of the articular surfaces 

'’lories of fhe Cruciate Ligaments 

Tears of the cruciate hgaments usually cause increased an 
movement of the tibia on the femur and consid 
^ te disability However, there arc cases on record of 
oitiplete dislocauon of the knee joint in which, of course the 
^ ciate ligaments have been completely torn, with nearly 
o^al function after conservative treatment 

he anterior cruciate ligament is more frequently tom or 
g ^^uated than the posterior I rcqucntly it is associated with 
medial mcmscus and the medial collateral hga 
fit This type of injury requires repair of both the medial 
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and cruciate bgaments and excision of the tom meniscus The 
operativ e procedures are numerous and comparam el> formid 
able and include the utilization of a band of fascia lata 
Patients xuth strong medial and lateral ligaments and good 
quadriceps extensors ma> follow ordinary pursuits without 
repair of a tom anterior cruciate ligament However this 
weakened knee is inadequate for major sports and usually 
causes some difficulty in descending stairs 

Injuries of ihe Collateral Ligaments 
Tears of the medial or lateral ligaments of the knee joint 
must be immediately recognized Roentgenograms must be 
made to differentiate between a simple tear and a sprain frac 
turc or osteoperiosteal detachment The latter requires a 
longer period of immobilization The simple tear requires im 
mobilization in a snug fitting plaster cast with knee joint 
flexed about 5 degrees After one weel the cast should be bi 
\al\cd for physical therapy consisting of hear light massage 
and quadriceps setting exercises 
Severe or old unrecognized tears of the medial or lateral 
ligaments of the 1 nee joint require operativ e repair In injuries 
^ to the medial ligament requiring surgery the distal 8 cm of 
the gracilis tendon may be utilized The free proximal end is 
securely attached to the medial condyle of the femur The 
loose distal end of the severed gracilis tendon is attached to 
the semitcndinosus tendon The lateral ligament may be re 
paired by a fascia lata transplant 

Inflammatory Diseases 

Synovtus of the knee joint of traumatic origin is treated by 
early careful aspiration followed by the application of a firm 
compression bandage and rest Qironic synovms or the recur 
rent synov itis know n as intermittent hydrathrosis may be best 
treated by synovectomy (Fig 44) 

Popliteal bursitis a fluctuant tense svv ellmg m the popliteal 
space may be medial or lateral The medial arises from the 
medial gastrocnemius head and the semimembranosus tendon 
and may assume large proportions (5 by 10 cm ) and cause 
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considerable disability This sac usually docs not communicate 
wth the joint. 

Posterior herniation of the knee joint s> no\ nl incmbnnc 
so called Balefs c)sty also produces a popliteal bulge Tlicsc 
sacs must be carefull) excised 

PrfpiTfe//iir or housemaid s knee ma\ bctr(.itedb\ 

simple aspiration and compression or, if recurrent or clironic 
ma) require cither the injection of dilute lodmc (Prcgl s solu 
tion) or scanfication with a tenotome followed bj contpres 
Sion When the lining is palpably thick and tlicrc arc nec 
odies the treatment of choice is excision The excised tissue 
m chronic cases should be examined niicroscopicall) and at 



It IS judicious to inject a guinea pig The case shown in 
gure 49 was tuberculous 

wh fluctuant savellmg of the suprapatellar pouch 

, not respond to aspiration immobilization and 

er Usual conser\ am e measures requires excision In one of 
r cases (J H Cook County Hospital) operation was per 
ormed after months of vain conservative treatment Com 
P excision of the pouch which xvas firmly encapsulated 
3nd separate from the knee joint proper proved the lesion to 
e mberculous The patient made an uneventful recovery 
complete restoration of function 
Another patient with true derangement resulting from in 
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jury had an arthrotomy of the knee joint for removal of the 
tom medial meniscus At operation it vv as noted tint the infra 
patellar fat pad was hypertrophied, irregular and of patho 
logical color and consistency After removal of the torn 
memscus the entire fat pad including its ahe was remov cd 
Sections and guinea pig inoculation prov cd the diagnosis of 
tuberculosis This was evidently a v cr> carl> primary s> novial 
tuberculosis The patient made a slow convalescence but re 
gamed over 90 degrees range of smooth painless motion 
Epiphysitis of the tibial tubercle (Osgood Schlatter s dis 
case) is frequently misdiagnosed It occurs m cluldren nine to 
fourteen years of age most frequently mbovs (Hgs 50,51) 
They complain of limited flexion, pain tenderness and local 
ized swelling over the tibial tubercle The roentgenograms 
show fragmentation of the epiphyseal beal Occasionally 
there IS local heat suggesting infection The treatment consists 
of immobilization preferably m a plaster cast for from four 
to eight vvecl s permitting weight bearing or a firm long ad 
hesive strapping limiting flexion of the 1 nee Old neglected 
With prolonged pain on flexion and nonunion of the 
tibial tubercle interfering with function of the patellar tendon 
require simple excision of the loose fragment 

Tumors of the Knee Joint 

Tumors of the knee joint (4 per cent m our senes) may be 
mtra articular or extra articular 
Xanthomatous giant cell tumors of the synovial membrane 
^Jig 52) w ere found in four of our cases Complete anterior 
c amber synovectomy was performed followed by deep 
iiaadiation In one case there was recurrence re operation and 
no recurrence in five years 

lant cell tumor of the lower end of the femur or upper 
^1 frequently causes ^mptoms resembling inter 

3 derangement plus arthntis Our technic consists of thor 
nug resection of the tumor curettage aspiration with wide 
^ c suction apparatus endothermy followed by more 
are^^r^^ ^nd lavage and suction Then long bone graft struts 
P aced vvithin the cavity and multiple spongy bone chips 
between the struts and a plaster spica cast is 




1 52 -Phoiom cr graph of ta thorn to $ g nt c II tumor of the k ec 
) int Hemato jln-cosn prcparati n X 1/^0 Note the m ny spindle 
shaped tumor cells and the m ItinucJeatcd giant ell Decausc of the 
ma ked cell larit) and the occaso 1 mtot hg re it \ as tl ought th t 
tl e tumor \ Id recur 



f gs 55 54 — Sh <T r ngc of mot on fte Putti nhr pi ty 


200 





20 ’ 


DAKIEL II LEVINTItAL 


OPERATIVE TECHNIC 

The majority of the opentivc procedures m these dimes 
have been standardized using the knda utilit> incision (Fig 
56) A pneumatic tourniquet is inflated after the limb has 
been elevated during the preoperative preparation For the 
simpler eases a short incision (2 inches) is made parallel to the 
medial border of the patella and the patellar tendon The knee 
IS flexed at right ingles The skm is mcticulousl> walled ofT 
with lap pads and skm dips Special blunt retractors are used 



1 y 56 -Ut lity 11 c I r (I r th) amcr med al app o th t ihc kn c joint 

to av Old injury to the articular surfaces The joint is inspected 
with 1 simple blunt hool F or visu ilization of the inferior sur 
flee of the patella and the pouch the knee is extended and the 
extensor apparatus retracted With proper light and rctrac 
non the lateral anterior chamber may also be visualized In 
remov al of the meniscus the Martin ciriilagc gnsping toothed 
forceps and the special curved Freiberg knife facilitate resec 
non of the cartilage 

Before closure the joint must be carefully inspected for as 
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sociated pathologic invoUement After routine closure a gen 
erous compression dressing is applied Then the tourniquet is 
removed 

Immediately after operation the patient is taught to con 
tract his quadnceps muscles and on the second day after 
simple meniscectomy is urged to attempt u eight bearing 
without crutches 

I would 111 e to discuss the various fractures \\hich contnb 
ute to derangement of the knee joint and to spend some time 
on the subject of arthrias specific and nonspecific, but the 
subjects are too broad to be included m this clinic 
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THE TREATMENT OF COMPOUND FRACTURES IN THE 
WAR INJURED* 


EDWARD L COMPERE MD FACSf 


Tod\y, in the midst of a global war, it is well to review our 
methods of treatment of compound fractures and to see how 
far we have advanced since 1918 A compound fracture is just 
as much of a surgical emergenc> as is an acute appendicitis 
or a perforated peptic ulcer Dela> in treatment may be dis 
astrous Two primary considerations must be kept in mind in 
planmng the management of pauents w ho hav e suffered com 
pound fractures The first is pre entton or treatinent of shock 
3nd the immediate preservation of bfe The second of almost 
equal importance, is the prevention of infection in the w ound 
Long before the discovery of the sulfonanude drugs there 
were a few courageous surgeons m Amenca w ho taught and 
pracuced what we now consider to be the ideal in compound 
fracture management About founeen > ears ago Dr Dean 
Lw IS w ho had left Chicago and m> owm alma mater Rush 
Medical College, to go to Baltimore as Professor of Surgery 
3t Johns Hopkins Medical School debv ered a lecture on frac 
tiuw at the Umversity of Chicago One of the first statements 
of ms address w as approximatel) as follows 

The competent surgeon ’ivho possesses the dtsciphnej the 
^rrgtcdl technic, the skill and the courage to do so can turn 
nion compound fractures into simple fractures ’ 

He emphasized what a few sui^eons had already learned 
that some contaminated w ounds could be excised and infec 
hon prev anted b> what we have knowTi as debridement De- 
■ ^hement does not signify the mere cutting awa> of skin 
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fracture arc that this method* A\hen successful, turns com 
pound into simple fractures both pnmar> and secondary in 
fecuon IS a\oided and osteomyelitis is prc\ented healing of 
soft tissues IS complete in ten to t\\ elv c da> s the scar is linear 
and nonadherent, it decreases hospitalization and the penod 
of disability is decreased 

In a comparatu elj fen cases the fractures ma\ be so 
severely contaminated that is is not possible to obtain adequate 
cleansing and thus change a potenaal infection into a clean 
avound These cases may be treated bv packing Mith vaseline 
gauze and immobilization in plaster cast after the Orr method 

DELAYED TREATMENT 

When a fracture is seen for the first time after infection is 
definitely established or too long after injury to permit of 
pnmary closure of the wound the method of treatment is 
somewhat different The following plan has proved adequate 
m my hands 

1 Regional or general anesthesia 

2 Continuous skeletal fixation 

2 Adequate drainage of pus opemng everv recess and re- 
^0' lug grossly necrotic tissue 
^ p sequestra and foreign bodies 

5 Pack Wound using sulfanilamide impregnated vaseline 

paraffin or aquaphor 

6 Plaster of pans splmnng 

Sulfathiazole or sulfadiazine (4 gm immediatelv and 
1 gm ev ery four hours thereafter) by mouth 
ne present war with its bombing of the civihan popula- 
lon as w ell as of men in the armed forces brings other prob- 
ems in the treatment of compound fractures 

e now know that in modem warfare betx^een SO and SO 
f^ include at least one compound 

renT^^^ possible until days have elapsed to 

first aid treatment to the large number vv ho 
^ seriously injured during a battle or a bombing raid 
upon one of our cities 

Pearl Harbor catastrophe casualties were brought as 
> as possible to all of the available hospitals of Hono 
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lulu and to other emergency shelters In most instances com 
pound fractures and other extremity injunes \\ ere given onI> 
the most superficial attention Abdominal and chest Mounds 
and Mounds to the head and brain Mere treated first The at 
tendants and nurses m ere instructed to place large amounts of 
sulfanilamide in the compound fractures and other Mounds of 
the extremities and to apply oxer that a sterile dressing Many 
of these Mounds did not receive the attention of the surgeon 
for three days after they Mere inflicted The services of many 
different doctors were uahzed in the treatment of these in 
Junes Some men were called upon to treat fractures who had 
had too little training and expcncnce to be qualified to do this 
type of M ork Some of the m ounds m ere closed after cleansing 
and dcbnding and others were packed open with vaseline 
gauze According to Abbott* debridement was not properly 
done m all of the cases yet there was no serious infection in 
the senes There m ere about six cases of m ell localized ostco 
m> ehtis 

OUTLINE OF TREATMENT 
TTie folIoMing outline of treatment is applicable to the care 
of compound fractures resulting from m ar injiines if there arc 
callable competent suigeons with adequate facilities to give 

it 

Emergency Care 

^ 1 Giv e ^ gram morphine sulfate unless there is a head m 
jtiry 

2 Pad Mound Mith sulfanilamide 
5 Cox er m ifh sterile pressure dre^mg 

4 Apply emergency splinting 

5 Transport patient to hospital without unnecessary delay 

6 Clamp severed blood vessels 

7 A tourniquet is dangerous It may be overlool ed and gan 

grene result 

Hospital Care 

1 Treat shock (Warm blankets plasma uhole blood or 

glucose and sabne ) 

2 Excision of wound in operating room 

(a) Place leg in traction on fracture table 
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(b) Obtain roentgenograms 

(c) Apply skeletal traction if indicated 

(d) Scrub skin ten minutes with white soap and stenle 

gauze (use benzine or ether and iodine on the 
skin but not in the wound, if scrubbing is not 
feasible) 

(<?) Wash interior of wound five minutes using white 
soap and water, irngatc with large volumes of 
warm, stenle physiologic salt solution 

(f) Excise walls of wound, starting from skin and go 

downwards and obtain hemostasis 

(g) Rongeur away all infected bone 

{h) Remove only completely detached fragments 

(0 Reduce fracture 

(?) Pack wound with sulfanilamide 

C^) Close wound without tension if patient is seen 
within six to eight hours Mai e parallel slan m 
cisions at a distance from the wound to effect 
closure if necessary 

(0 Pack wound open with sulfanilamide vaseline im 
pregnated gauze if patient is seen after eight 
hours or if in the opinion of the surgeon the 
w ound should not be closed even if excision of 
wound is completed before eight hours have 
elapsed since injury If there are multiple 
wounds (bomb fragments) or the surgeon is not 
expenenced m compound fracture surgery this 
open pack method should be compulsory 
Immobilize fracture enabling patient to be ambula 
tory on crutches if at all possible (Roger Ander 
son pins or metal plates are recommended where 
( \ o fixation IS indicated ) 

Ui) Uve tetanus antitoxin 

vo) If wound IS contaminated with material from the 
f . hJghway or field give gas bacillus antitoxin 
\P) oulfathiazole or sulfadiazine should be admimstered 

Ahhr niouth 

pound ? of treatment of seventy two com 

inctures m sixty three patients w ho were wounded at 
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Pearl Harbor There were six infected uounds ^vlth localized 
ostcomj chcis The remaining wounds \vere healing by granu 
lation tissue and Abbott was of the opinion that compound 
fracnirts incurred under war conditions may be most safc]> 
treated b) tlie sulfonanudcs and open pack method With this 
opinion Wilson after more than a > car of obscr\ing treat 
ment of w ar w ounded in England, is m agreement Healing is 
delayed and ostcomychos is more common than w hen the pn 
mar> closure tcchnic is properly carried out But \vith c\er> 
available physician pressed into service foJlouing a mass caras 
trophe the incidence of sepsis and deaths would undoubtedly 
be lugher if primary closure were substituted for the open 
pack method 

While wc hope that the physicians left at home to care for 
the avilun population may never be called upon to treat com 
pound fncrurcs resulting from bombing raids it is well for 
each one to review his knowledge of the rrcarmenr of com 
pound fractures and to famibarize himself with the more mod 
cm methods of treatment 

SiBLiOOnAPHY 

I Abbott L«rov Report to Dr George Bennett J Naoon J Resear h 
Coun I February 19 194 

ilsoti, P D TTie Trcarmenr of Compound Fracrures Resulting from 
Enemy Action Ann Surg ///•915 (June) 1941 


The Surgical Clinics of ^^ortb Ammca 
February JP-fJ Chicago h timber 


SUBTROCHANTERIC OSTEOTOMY FOR FRESH 
FRACTURE OF THE NECK OF THE FEMUR* 

FRANK G MURPHY M D, F A C S t 

The prognosis following mtracapsular fracture of the fern 
oral Reck is soil questionable regardless of the method of 
treatment followed This was shown m the 1941 committee 
report of the American Academy of Orthopedic Surgeons 


ETIOLOGY 

The most important casual factor is direct force The pa 
iient usually gnes a histor> of having shpped and fallen from 
a standing position stnkmg the postenor aspect of the greater 
trochanter which m these elderly patients is de\oid of much 
flesh Force is exerted in a forward direction so that the strain 
comes directl) on the w eak fragile portion of the neck The 
proximal portion or head is held securely in the acetabulum 
the pomt of greatest strain occurs anyxvhere ben\ een the head 
and the trochanter and fracture occurs at that point namelj 
the point of least mechanical advantage by a rotator> thrust 
forward of the greater trochanter and upper portion of the 
shaft on the acetabular portion 


PATHOLOGY 


Accurac) of reduction of the fracture is no guarantee that 
sohd bonv union will follow Possibl> the slight movement 
allowed with an> but internal fixation methods is one of the 
^ajor causes of absorption of the cancellous bone of the neck 
ntemal fixation affords good and sound immobihzation and 
IS a most important factor facihtating osseous umon I behev e 
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that a disturbance or intemipaon of the circulation is less 
likely to be the cause of absorption of the neck per se than 
what has been accepted as a physiological process namely an 
uninterrupted early rarefaction of the fracture surfaces As 
Murray has so well shown the hydrogen ion concentration in 
the fracture site is on the acid side for the first ten to t\\ elve 
day s shortly thereafter the concentranon changes to the alka 
line side and favors fixation of calcium in the provisional 
callus Although aspiration of the intracapsular fluid has not 
been done to establish proof in any of these cases it seems 
altogether possible that there being an abundance of synovial 
fluid present to dilute the exudate from the fractured surfaces 
the hydrogen ion concentration does not reach a stage favor 
able for the deposiaon or fixation of calcium that obtains m 
uncomplicated simple fractures In fact the usual early ab 
sorption of calcium from the fractured bone ends continues 
uninterruptedly until the cancellous bone of the neck is more 
or less completely absorbed When nonunion occurs the usual 
end result is complete absorpeon of the neck 
The dMgwoji/in all cases IS confirmed by x ray before dur 
mg and after treatment 


TREATMENT 

I am convinced that the great majonty of intracapsular frac 
tures can be reduced by the Leadbetter’ method regardless of 
the obliquity of the fracture or the so-called spur on the 
proximal or distal fragment as has been emphasized by 
jbttore and regardless of the displacement present This was 
proved at autopsy in several cases of recent fracture 

In old unfa\orable cases of nonunion some of the more 
enterprising and aggressive of the earlier orthopedic surgeons 
designed operatue procedures of an ingemous nature which 
are mechamcafly sound m principle and which oicrcome the 
extreme disability Notable among these were Lorenz* and 
Schanz * Their aim w as for impro\ ement in stability McMur 
ray® of Liverpool has modified the methods of these nv o sur 
geons and places the site of the osteotomy just below the line 
of the lower level of the acetabulum In the foregoing pro 
cedures the mam principle whicih is mechanically sound is a 
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change m the direction of the axis of the shaft of the femur 
The shearing stress is ehmmatcd and in its place is substituted 
direct axial impacang pressure of the lower fragment against 
the head or what remains of the head in the acetabulum 
\\Tiether this pnnciple is accomplished by angulation so that 
the upper end of the lower fragment points to the middle of 
the acetabulum as a center or w hether it is fulfilled b> a shift 
of the upper end of the low cr fragment mw ards so as to make 
the weight bearing line of the body tlirough the pcUis and 
the acetabulum extend down in a direct Ime through the shaft 
of the femur without so much angulation, improved stabihty 
IS the result In my opinion this fully )ustifies the operative 
procedures under discussion which at most arc mild surgical 
measures compared to the reconstruction and pegging opera 
entail much more hazard and much more shock to 
the^eady debihtated individuals 
xiie nailing and pmmng operations are disuncc therapcuoc 
advances because the fragments can be firmly and securely 
e a in position, so that there is needed only a minimum of ex- 
emal apparatus for immobilization However to accomplish 
proper alignment of fragments and proper placement of nails 
^6^ degree of techmcal skill cooperative teamwork 
n the assistance of well trained personnel are an absolute 
ecessitj Without these, success is doubtful from the begin 
dr5i cannulated Smith Petersen® nail, which after 

trrp \ ’^‘^“ction IS inserted through a small incision below the 
greater trochanter 

to hospitals however, it has been found difficult 

detailed requirements w hich are so necessary 
for operative procedure like internal fixation or 

then ° ^ reconstrucave nature The usual decision 

of follow the simplest and least shocking method 

to fnrpcr Tcsults that general!) are poor In an effort 

Drofm^of calamity and to give the patient a more helpful 
& a s,mpl= procedure sought 
'CISC fracture good results have followed trans- 

hut in ^^^h^^tenc osteotomy not only m my own cases 
larger senes of other surgeons It was subse 
eggested that the osteotom) could be done in the 
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nged then walking with crutches is allowed The use of a 
cane is usually necessary for several months Shortening 
w hich a\ erages between % and % inch is ov ercomc by a suit 
able lift on the heel 


CASE REPORTS 

Case 1—Miss M M aged svccy years sustained a fracture of 
the femoral neck \ rajs (Fig 58 A) showed an oblique fracture 



F g S8 (Case I) -/I ObLque /racture tl rough n ck of r ght femur w tli 
spur on upper and inner s d of l<m r fragment B T velve days ftcr the 
appbcation of fracuon C Steel o ns above and below osteotomj for con 
trol of fragments D Eleven weeks after subtro hantenc o teotomy There 
IS considemble c Uus formation \ th firm union but the lower fragment 
has not been sufficiently d splaced insvard 

through the neck of the right femur with a spur on the upper 
and inner side of the lower fragment Traction was appbed for 
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tuclve da>s (Pjg 58 B) Thirteen dajs after the in|ur> opera 
tion ^vas performed according to the method described Before 
osteotomj steel pins Mere inserted above and below the proposed 
osteotomy site for better control of the fragments (Fig 58 C) 
The postoperative course was uneventful At eleven weeks the 
cast was removed and apparently union was firm A new x ray 
view at this time showed considerable callus formation (Fig 
58 D) but also revealed that the lower fragment had not been 
sufficiently displiccd inward The patient required crutches for 
five months but now has fairly free movement and walks with 
the aid of a cane 

Case II— Airs C P aged seventy two years sustained a frac 
ture of the left hip \ ravs (Fig S9/J) showed a fracture of the 
neck Traction was miintained for two davs when a subtro 
chanteric osteotomy was performed Postoperative x ray views 
showed the shaft displaced well under the head The cast was 
removed at twelve weeks There was good stability and short 
tening of inch The x ray two months later showed good 
union between the displaced upper end of the shaft the trochan 
ter and the head (Fig 5PBC) The patient was allowed up 
shortly thereafter and later walked without pam with firm and 
sure step and witli i slight limp Shonening was ^ inch 

Case III —Airs AI D aged fifty one years sustained a trans 
cervical fracture of the richt hip as revealed by x rays (Fig 
60^) Traction was applied and maintained for five days at 
which tiipc the length was normal (Fig 60B) Subtrochanteric 
osteotomy as described was performed six days after the acci 
dent The postoperative course was mildiv stormy X rays (Fig 
60 C) show the oblique osteotomv with moderate displacement 
of the shaft medially On the nineteenth postoperative day and 
the twenty fourth postfracturc dav there was a sudden onset of 
pallor pam in the chest and abdomen followed by cyanosis 
Forty minutes after the onset of the attack the patient expired 
The autopsv revealed bilateral emboli m the mam and secondary 
pulmonarv arteries and recent red thrombi in the left external 
and internal iliac veins (fracture was in the right hip) 

Case IV -Airs AI K aged fifty^ eight > ears sustained a frac 
ture of the left hip X ray showed a transverse fracture through 
the middle portion of the neck Traction was applied for two 



219 



220 


FRANK C MURPHY 


I have perfomied the operation of subtrochanteric osteot 
omy in sly addiuonal cases during the past t^^o >ears In all 
cases the union is stable and the patient ualks with only a 
slight bmp None has more than mild arthritic pain In these 
cases shortening averages bent cen U and % inch 

SUMMARY AND CONCLUSIONS 

1 The results of conservative treatment of mtracapsular 
fracture of the femoral neck are poor nonunion occurring in 
an average of 54 per cent and death in an average of 12 per 
cent of cases 

2 In view of these poor results it is my opinion that a 
more radical form of treatment is often desirable When facih 
tics for pinning arc not available I prefer the moderately radi 
cal operauon of subtrochanteric osteotomy in selected cases 

3 This operation has been employed in a senes of ten cases 
of recent fracture One patient died from a postoperative pul 
monary embolism The end results m the other cases have 
been uniformly favorable with good firm union and onl> a 
slight shortemng 
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CARCINOMA OF THE RECTUM 


RICHARO K GILCHRIST M D 

Carcinonu of the rectum has a more favorable prognosis 
than carcinoma in any other part of the gastro intestinal tract 
This IS in part due to the fact that patients so affhcted have 
bleeding which brings them to the doctor early Yet m spite 
of the fact that most of these tumors can be palpated at rectal 
exanunation it is suU true that about a third of all patients pre 
seating themseU es in dimes for the treatment of carcinoma 
of the rtetum arc beyond hope of cure 


SYMPTOMS 


most constant symptom m carcinoma of the rectum is 
a change m bovsel habits This may take several forms A pa 
ijcnt who has previously been regular begins to have n\o or 
three movements a day instead of the usual one, or he begins 
to have alternating periods of mild constipation followed by 
several days of diarrhea The shape of the stool is often 
changed if the lesion is low The stool often resembles a tooth 
paste nbbon 

The passrge of blood or blood and mucus is a common but 
th symptom The blood is usually on the surface of 

e formed stool if the lesion is m the rectum or lower sig- 
I ^ color The stool may be 

reaked with blood mixed with mucus m which case one 
ust be careful not to miss the diagnosis When the lesion has 
gtovvm larger the patient when he goes to stool will often 

y pass a small amount of blood and mucus with little or 
no feces 

IS complaint is sacral or low backache This 

to be simply a feeling of heaviness or pressure and is 
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often reliev ed by bou cl movement Pam is not an early s> mp 
tom in carcinoma In fact when pain makes its appearance the 
lesion has usuall) become attached to some other structure or 
an abscess has formed around it 

DIFFERENTIAL DIAGNOSIS 
Most laymen and many doctors jump to the conclusion 
when a patient passes blood that hemorrhoids are present 
Hemorrhoids are \aricose veins and generally cause no more 
symptoms when found around the rectum than do varicose 
veins in the leg unless something happens to them When 
they are tom or fissured there may be blood in the stool and 
smarting or burning pam If this fissure becomes infected a 
small abscess develops which causes throbbing pam If the 
veins are thrombosed a tender swelhng is present The blood 
from a hemorrhoidal vein is red m color it is on the outside of 
the stool and it usually comes at the very end of the bowel 
movement The bleeding may be quire profuse for a few mo 
ments Patients with hemorrhoids usually do not have a 
change in bowel habits as does the patient with carcinoma 
and in carcinoma there is more apt to be a feeling of incom 
picte bowel movement than there is with the hemorrhoids 
Rectal polyps are commonly confused with carcinoma 
Their most common sy mptom is the passage of blood If they 
are low m the bowel the patient may awaken at night with a 
feehng of great urgency to go to stool They do not tend to 
change the bowel habits greatly and thev usually do not 
bleed w ith cv ery visit to stool 
Dnerticula arc found in about 40 per cent of patients who 
reach forty five years of age They commonly cause a cramp 
like aching pam m the region of the sigmoid and only rarely 
do they bleed 


DIAGNOSTIC PROCEDURES 

In my opinion the most important single factor in making 
the diagnosis of carcinoma of the rectum m the presence of a 
rectal complaint is to keep it constantly in mind as a possi 
bility A rectal exwnnnion should be done using the nght 
index finger With a httle effort it is possible to feel almost to 



CARCINOMA OF TIIE RFCTUM 


223 


the promontory of the sacrum m i lean mdnidual Carcino 
mas or polyps can be palpated easily if there is no stool m tnc 
bouel Hemorrhoids, unless tliromboscd, are felt uith great 
difficulty If in doubt, in the female it is \\ isc to do a 
vagimil exavnvatwji with the patient on her bad , the middle 
finger in the rectum and the mde\ finger in the vagina 
An ijispcctioii IS made of the lower rectum using a rectal 
speculum Small hemorrhoids or fissures can be easily identi 
fied If a fissure is seen it should be treated bv excision or wth 
dilute silver nitrate If blood and symptoms persist after tms 
treatment, some arrangement must be made to examine the 
low er bow el with the proctoscope 
Xray exanmiatton will not male the diagnosis in many 
carl) cases VVe must not expect the roentgenologist to dem 
onstrate carcinomas in the part of the colon which cannot be 
moved by his hand palpating through the abdomen, in other 
words we must assume that he will miss most of the early 
lesions of the rectum and lower sigmoid which comprise 
about half of all cases 

Vroctoscopic exaimmttoit is valuable m the detection of 
lesions in the lower 16 cm of the rectum but it is a common 
experience to see pauents with carcinomas that hive been 
missed when they were subjected to proctoscopy This is 
usually due to the fact that the patient was improperly pre 
pared If the instrument because of the presence of mucus 
blood or stool cannot be passed at least 16 or 18 cm into the 
tectum the patient should have another enema and the ex 
aminauon repeated 

Negative findings by \ ray digital and proctoscopic ex 
aiTunations do not necessarily mean that the patient does not 
have carcinoma If there is a suspicion of a neoplasm 1 "have 
my patients return in a month or less for a repetition of all 
fests I know of one instance m w hich a patient w as given 
^ ray and proctoscopic examination by competent men eight 
tunes m five weeks before the lesion was finally found If the 
patient continues to pass blood he must be repeatedly re 
examined until there can be no question of a lesion being 
missed 
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often reliev cd b> bow el movement Pam is not an early symp 
tom m carcinoma In fact when pain makes its appearance the 
lesion has usually become attached to some other structure or 
an abscess has formed around it 

DIFFERENTIAL DIAGNOSIS 
Most laymen and many doctors jump to the conclusion 
when a patient passes blood that heinorrhoidt are present 
Hemorrhoids are varicose veins and generally cause no more 
symptoms when found around the rectum than do varicose 
veins in the leg unless something happens to them When 
they are torn or fissured there may be blood m the stool and 
smarting or burning pain If this fissure becomes infected a 
small abscess develops which causes throbbing pain If the 
veins are thrombosed a tender swelling is present The blood 
from a hemorrhoidal vein is red in color it is on the outside of 
the stool and it usuallv comes at the verv end of the bowel 
movement The bleeding ma> be quite profuse for a few mo 
ments Patients with hemorrhoids usually do not have a 
change m bowel habits as docs the patient with carcinoma 
and in carcinoma there is more apt to be a feeling of mcom 
plete bowel movement than there is with the hemorrhoids 
Ucctal polyps are commonlj confused with carcinoma 
Their most common s> mptom is the passage of blood If they 
are low m the bowel the patient may awal en at night with a 
feeling of great urgency to go to stool They do not tend to 
change the bowel habits greatly and they usually do not 
bleed with cver> visit to stool 

Divertic7ila are found m about 40 per cent of patients who 
reach fort> fiv e years of age Thc> commonly cause a cramp 
like aching pain in the region of the sigmoid and only rarely 
do thev bleed 


DIAGNOSTIC PROCEDURES 

In m> opinion the most important single factor in making 
the diagnosis of carcinoma of the rectum in the presence of a 
rectal complaint is to keep ir constantly m mind as a possi 
bility A rectal exaiwnauon should be done using the right 
index finger With a little effort it is possible to feel almost to 



CARCINOMA OF TIIE RECTUM 


225 


an area uhere the pentoneum and some of the underlying 
muscles can be resected 

The preoperam e impression of fixation is often not borne 
out hen the abdomen IS opened In general x%e consider ihar 
every patient is entitled to a radical resection if there are no 
metastases to the liver if there arc no obviously involved 
lymph nodes beyond the field removable by surgerv and if 
structures to which the tumor is adherent can be removed 
w ithout lulling the patient 

IS no contraindication to resccoon Patients of sev enrv 
seventy five and sometimes eighty tolcnte this operation 
fairly well 

Unfavorable prognostic signs are fixauon marhcd loss of 
"eight persistent fever and complete obstruction 


PREOPERATIVE PREPARATION 

Patients having no signs of obstruction no distention and 
e cramping nausea or vomiting are put on a low residue 
ICC contaimng httle or no roughage Thcv are giv en K to 1 
nuneral oil each night unless they dev elop a diarrhea 
1 and ev ening they are giv en 1 V pints of a xvarm 

IS ^ 0 ^ by enema This preparation is earned out until it 
uhf ff thoroughly decompressed and clean 

be im j ^ three to seven days Tlie patient should 
and dunng this time Hemoglobin estimations 

beW should be made and if the hemoglobm is 

fusinne ^ blood tKinS- 

tice tn ^ before the operation It is routine prac- 

donor present the morning of the 
the tor-jl « patient is artenosclerotic a determination of 
The resiilr nitrogen m the blood is usually made 

abihtv tn T,' V ® for an estimate of the patient’s 

Wof niak It AeU to 

for it IS enlaiged prostate but no treatment 

retennon "WV unless there is marhed unnarv 

of t oig of vitamin C and 

mine hydrochlonde dailv during the penod of 
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prcoperatu c prcpantion A stool culture for amebas should be 
made and if they are found a short course of treatment with 
emetine and carbarsone should be given before operation 

COMPLETE OR ALMOST COMPLETE OBSTRUCTION 

If complete or almost complete obstruction of the colon by 
the tumor is present the first consideration is the relief of the 
obstniction The problem in obstruction of the large bowel is 
different from that in obstruction of the small bowel The 
ileocecal valve is competent in many cases and will not allow 
material to flow from the large bowel back to the ileum In 
these instances the use of the Miller Abbott tube with con 
tinuous suction will not of course decompress the colon It 
will decompress the dilated stomach and a paralytic ileus if 
that IS present If the obstruction is complete and no gas or 
stool has been passed for a day or more surgery must not be 
delayed Sometimes relief is obtained b> small warm enemas 
given without pressure and b> large moist abdominal packs 
These patients should be given salt solution with glucose m 
travcnously because most of them arc in negative chloride 
ind fluid balance If they appear very sick a blood transfusion 
IS likely to prove beneficial 

Banum fluoroscopic studies of the colon probably should 
not be made in these cases if they are great care must be 
taken to see that banum docs not pass beyond the rumor for 
It IS almost impossible to remove it afterwards To locate the 
site of the obstruction a rectal examination augmented by in 
spection palpation percussion and auscultation should be 
made A flat x rav film of the abdomen will usually show the 
distended colon filled with gas up to the point of obstruction 

If the obstruction is not relieved shortI> preparation must 
be made for decompressing the distended colon by surgery 
The type of operation w ill depend on the location of the ob 
struction A resection of the colon vmst ‘ne^eT he done m the 
face of any ohstniction General anesthesia in a markedly 
dilated patient carries an added nsk of pulmonary comphea 
nons even though a Levine tube with suction has been placed 
in the stomach These patients tolerate local anesthesia v er> 
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and most large bowel obstruenons cm be relieved 
under it 

Cecosfomy 

Probably the safest of dl decompressing procedures is the 
cecostom> (Fig 62) The. ccuim is visinllv movable md cm 
be reached through a iMcBurney incision The cecum can be 
found fairly easily by running the finger along the right 
parietal ptntoneum The reflection of the parietal pentonenm 
over the cecum can he easily palpated and this loop of bowel 
Only a small part of the cecum is delivered out 
K r ^ abdomen T he pcntoncum is closed moderately 
ugntly around ic The fascia is brought up snugK H there is 
^‘^^ction It IS well to anchor tlie cecum to the shin 
a few catgut sutures A purse string suture is then placed 
in a prominent part of the bow cl w all using hnen, first having 
wound from contammation bv placing wide 
1? strips about it and slightly pad mg them betw een 
1 ® how el and ov cr this placing dress 

have been heavily impregnated on the under side 
th ovide ointment These dressings arc placed flat on 
y domen with one edge tight against the bow el 
sun ^ ** tiow grasped on each side of the purse string 

- ^with Allis forceps and the bowel mav be opened in 
cenrp ways A small trocar such as is used for para 

he inserted through the center of the purse 
att 3 f 4 . ^he arm of the trocar having previously been 

^asa d ^ tube When the plunger is pulled out 

Whe^ removed without contammation 

nubbin^ ^ bowel is decompressed a Pezzar catheter with the 
bowel inserted through the opening m the 

allow vvhieh the purse string suture is tied This will 
of some time without soiling Another method 

nf the cecum is to plunge a knife through the center 

rubber endosed m the purse string suture and insert a 
211 tubes drainage Almost 

is apt fA to become obstructed at times and the surgeon 
place ^ sense of security because the tube is m 

e must make certain that the end of the drainage 
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incision the omentum being dissected a\\a> from the lower 
margin of the bowel A feu bleeding vessels may need to be 
tied in this dissection The transxersc colon ts dehiered out 
side the wound A small hole is made through the transverse 
mesocolon near the bowel through whicli a glass or rubber 
tube IS passed The pentoneum is hghtlv closed around the 
bowel after packing the omentum around it to act as a seal 
The fascia is closed wath catgut the skin with silk and the 
abdomen is protected with iodoform and zinc o\ide packs as 
m cecosromy 

If the distention is not great the bow el need not be opened 
until the nett day If however there is marl ed obstruction 
a sill purse stnng suture is placed m the bowel as was de 
scribed for cecostomy and the bow el is decompressed imme 
diately After one day the rube is removed and the ano 
mesenteric half of the bowel is cut transversely with a 
cautery This allows the two loops to fall apart but the bowel 
IS held up by the tube which passes through the mesentery 
Irrigation of both pronmal and distal loops of bowel should 
now be carried on until the bowel is completely clean 

The advantages of this procedure are (1) it allows com 
lete diversion of the fecal stream so that the distal loop can 
le completely cleaned out (2) the imgntion and removal of 
■npacted mateml between the tumor and the colostomy is 
luch more satisfactory thin with cecostomy (3) the norma! 
ontent of the transverse colon is semisolid and the patient is 
ot constantly bathed with liquid stool as he is with cecos 
□my 

Most of the transverse colon colostomies can be done with 
wut infection of the wound The iodoform and zinc oxide 
drej>sings arc left m place for sev en days only the superficial 
dressings placed on top of these being changed At the end of 
that time all dressings are remov ed and the skin is generally 
found to be firmly adherent to the bowel Stitches are re 
moved and the wound is cared for by cleansing the skin each 
day with water or oU and plaang more zinc oxide dressings 
over the wound until healing is complete The tube under 
the bowel is left m place for ten to rw enty days depending on 
the amount of tension on the bowel 
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Infection about either the cccostomy or transverse colon 
colostomy opening vv lil make itself e\ idcnt b> a steady, throb 
bmg pam \\ hich is present whether the pauent mov es or not 
Usually there is a little fever Oftentimes notlung can be seen 
grossly, since most infections that do develop around the 
lesions are fairly deep They can be drained b\ removing a 
stitch and msening a hemostat alongside the bow cl They al 
most never enter the abdominal cavitv ind simple drainage is 
all that IS usually needed 

Occasionally the mucosa m colostomies becomes edematous 
^er the bowel is opened It may swell and look w arerlogged 
The tube for drainage can be passed as usual and the edema 
will gradually disappear 


Stgmoid Colostomy 

of all colostomies is the sigmoid colostomy (big 
o2) For moperable lesions which are in the rectum or lower 
^ procedure but if there is any likelihood 

mat the opportunity for performing a radical resection of the 
diMted''"^ P^^senc itself the sigmoid colostomy is not m 

can be idenufied b\ the appendices epiploicae 
cn attached to it in acute obstruction due to an 
Mously moperable lesion sigmoid colostomy can be done 
cKf anesthesia using a lower left paramedian in 

® bowel IS dehvered and handled just as m the trans 
colostomy The operation may also be earned out 
through a left McBumey inusion 

ipp patients w ho reach forty fi\ e y ears of 

diverticula of the sigmoid colon In the face of 
near fh become dilated and very commonly those 

flamed infected and the surrounding tissue is in 

These j ^ risks in sigmoid colon surgery 

T uncommonly give rise to abscesses 
m the presence of many diverticula 
'It the opened 

and thev ^ ‘^P^ranon pressure on the div erticula is relieved 
perforate 

scesses about sigmoid colostomy w ounds are com 
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nionly associated with a poorly functioning colostomy The 
question constantly arises as to whether there is present a 
paral>tic ileus though patients do pass some gas and stool 
Drainage of the abscess generally results in complete relief 

RESECTION OF THE COLON FOR CARCINOMA 
After the bowel is completely cleaned out whether by 
cnenns w ithout colostomy or by a prehnunary colostomy the 
patient is ready for surgical removal of the tumor The pre 
operatue medication consists of a quarter of a gram of mor 
plimc and >i o gram of atropine A compatible blood donor 
is at hand No enema is given the morning of the operation 
since there is less ape to be contamination if the bowel con 
tents arc dry A catheter is passed into tlic bladder and is taped 
there for the duration of the operation It should barely enter 
the bladder so that it is not in the way The catheter will keep 
the bladder empty dunng the surgical procedures A No 22 
or No 24 r catheter is placed m the lower rectum This 
allows for decompression of the bowel which may be dis 
tended with gas and sometimes makes the difXercnce between 
an easy «nd a difficult operaaon In the female two vaginal 
douches are given before the patient is put on the table 

The patient is anesthetized with ethylene and ether is given 
as needed The abdominal wall is prepared with three wash 
mgs of soap and water bichloride of mercury and alcohol In 
the patient w ho has had a prev lous colostomy or cccostomy a 
rubber nipple or a gauze pack is inserted into the colostomy 
opening and held there by adhesive tape A towel is then 
sewed to the skin between the colostomy wound and the new 
incision and over it a rubber dam is sewed to provide a water 
proof dressing 

In the anesthetizing room the intercostal nerves on both 
sides are blocked with a 05 per cent solution of novocain to 
w hich adrenalin has been added m the proportion of 8 minims 
of adrenalin to 6 ounces of novocain Injections are made 
through multiple puncture wounds at the medial edge of the 
nbs and are continued down as far as the crest of the ilium 
A lost of the novocain is injected just as the needle enters the 
fasen and is it goes through it If this ts practiced on the 
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cadaver it \vill be seen that about 100 to 120 cc of novocain 
will serve to block completely the intercostal nerves on both 
sides 

The patient is now brought into the operating room A 
left paramedian incision is made, e\tending from the sym 
physis to a point above the navel Adequate evposurc must be 
had The abdomen is explored The liver can be palpated 
easily Small metastatic growths can be palpated \v ithout dif- 
ficulty Occasionally there are small grams of sandhi c nodules 
palpable on the dome of the hver These may be scars and 
unless they are more than a millimeter in diameter it can be 
assumed that they are not metastases About tw o thirds of all 
patients with carcinoma of the rectum and sigmoid have 
metastases to the lymph nodes Palpation is a v ery unreliable 
guide Very large nodes may have no metastases and very 
small ones may contain them In more adv anced tumors the 
growth may be fixed to the lateral abdominal wall to the 
bladder to the uterus or to another loop of small intestine 
If there is any possibility of making a successful resection of 
this adherent area, it should be attempted 

Sigmoid Carcinoma 

Tumors m the sigmoid which can be lifted out of the ab 
domen should be removed by an obstruction resection type 
oi operation If the sigmoid does not come up easily the 
attachment of the lateral panetal peritoneum can be freed 
without difficulty (Fig 63) When the bowel is pulled to 
w ard the medial side the yunction of the parietal and visceral 
pentoneum is easily seen and this pentoneum is split with 
the scissors without bleeding It may be freed high up into 
t e splenic flexure and down into the pelvis so as to give ade 
quate inobilization The bowel and tumor are then delivered 
outside of the abdomen Care must be tal cn to preserve an 
a ^uate blood supply to the remaining bowel 

s cancer spreads primarily by lymphatics and not along 
of the bowel it is only necessary to resect ly or 2 
tb^ bowel on each side of the tumor The important 

ar**^^ widest possible resection of the lymph bearing 
ea which follows the blood vessels The peritoneum may 
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be split m 1 y slnpcd manner down into the root of the 
incscntcr) just to the superior Iicmorrhoidal arter> The fat 
IS retneted the blood vessels grasped and cut betw cen hemo 
St us and when the wedge shaped blocl of mesenterj is 
freed to the bow cl the remaining raw edges of incscntcr> are 
hghtl) npproMiiiatcd with catgut sutures This prevents her 
nnrion through the nicscntcr> 

When there are nianv large nudes down to the supenor 
hemorrhoidal artcr> this ancry too may be cut in order 
to remove the nodes This carries some nsl as the pnncipil 
blood suppl> to the distalloop IS destroy cd However if the 
mesentery of the distal loop has not been freed too much in 
delivering the tumor circulation is adequate and even if it 
h IS been freed w idcly the distal loop almost nev cr dies below 
the peritoneum 

The tumor and its ly mphatic bearing mesenrerv having 
been freed the bowel is delivered our of the abdomen the 
pcntoncum is closed snugly around it the fascia closed si in 
IS closed with sill and two or more burton tension sutures 
arc used The bowel is then cnishcd between Payr clamps 
on each side the usual iodoform and zinc oxide pad s arc 
applied under the clamps tight against the bowel and the 
bowel IS cue across between clamps with the cautery imme 
diatcly This can be done safclv when the wound is protected 
as described and there is much less chance of implantation 
when the tumor is removed immediately The walls of the 
tvv o loops below or deep to the remaining clamps ire brought 
together with two or three catgut sutures and the chmps arc 
tied together with sill or catgut nae next dav the clamps 
arc removed the bowel is opened and one prong of a liemo 
snt or spur crusher is then passed down each loop of bowel 
for 1 to 2 inches This is damped tightJv together and will 
be allowed to remain until pressure causes necrosis and ir 
becomes free of itself after four to seven davs (Fig 63) A 
catheter is placed m the proximal loop as soon as the bowel 
is opened and it is irrigated with 4 to 6 ounces of water in 
an elTort to gee gas to pass TTie proximal loop is irngatcd 
once or twice dailv until gas or stool passes Occasionallv the 
distal loop will retner V to 1 inch below the si m edge If 
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the mesentery and the bowel ha\c been joined ns desenbed 
It will not settle below the pentoncum and if a small pncl is 
placed alongside of it, peritonitis will not de\elop 
With this type of operation the patient must return in 
about three months for closure of the colostomy wound This 
IS done under novocain anesthesia incision being made 
through the skin just wide to the mucocutaneous line It is 
earned down to the peritoneum, the pentoneum should not 
be opened but should be pushed back so that the entire 
bowel can be dropped below the fascia After the bowel is 
thoroughly freed the skm is dissected off of the opening of 
the colostomy and the rolled out edge of the mucosa is cut 
and freed so that on all sides the mucosa is fle\iblc and not 
adherent to adjacent scar tissue Tlie edges of the mucosa 
are then brought together with catgut sutures so as not to 
embarrass the diameter of the bowel The effect of the spur 
emsher has made this larger than normal so there is little like 
imood of stneture The muscle and fascia of the bow el should 
men be closed with linen or silk sutures the w hole thing 
dropped beneath the fascia which is closed with catgut One 
small wick for drainage should be left through the fascia 
down to the bowel The skin is closed loosth with inter 
Tupted silk sutures The trick in closing colostomies is to free 
mem so they drop back below the fascia without any tension 
ccasionally these leal but if the bowel has been freed be 
ore It was dropped below the fascia the> close spontaneous!) 
liter a few days or w eeks 

abdominoperineal resection for carcinoma of 

THE RECTUM 

In lesions of the lower sigmoid or rectum and particularh 
lose at or partially below the peritoneal reflection the entire 
sacrificed if a radical operation is to be done 
location the lymph drainage is not only up 
aite laterally along the middle hemorrhoidal 

I ° r supenor surface of the le\ ator am muscle 

MiIes^'Th satisfactorv operation to be that of 

man* IS prepared in the pre\iouslv desenbed 

tier The incision is the same After exploration the high 
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Incision of peritoneum 
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cst point ilont the supenor hemorrhoidal anery that can he 
removed and still leave an adequate blood supply to pirc of 
the sigmoid IS chosen for the point of resection This is usually 
1 or ly inches above the promontory of the sacrum The 
peritoneum of the mesentery of the sigmoid is split on both 
sides from the bowel down to the point of Jiginon of the 
artery A blunt scissor is then used to free the peritoneum 
laterally to the bnm of the pelvis an assistant grasping the 
peritoneum as it is cut in a U shaped manner as shown in 
Figure 63 These flaps of peritoneum on each side arc freed 
for 2 or 3 inches on each side On the right side the ureter is 
often lifted up with the flap On each side the ureter where 
It passes ov cr the iliac artery is about 1 y inches lateral to the 
midhnc If fear is felt ic can be identified easily and avoided 

The ne\t step is to free the supenor hemorrhoidal artery 
and the mesentery This is done by passing a finger through 
the soft parts at the promontory of the satriim The finger 
tan be brought up on the other side deep to the artery me! 
as the soft parts arc separated the hind can graduilly be 
puslied down along the hollow of the sacrum so that the 
entire bowel and its mesentery will be lifted free almost to 
the sacrococcygeal joint in back This dissection is earned 
out as far as possible around the front of the bowel between 
the rectum and bladder or rectum and uterus The fascial 
plane here is very easily identified and there should be verv 
little hemorrhage 

The point for resection of the superior hemorrhoidal arterv 
having been chosen the artery is grasped between heavy 
htmostats and cur and tied with i sill suture The smaller 
vessels leiding up to the bowel are also crushed between hem 
ostats and tied and the bowel having been well freed is now 
tied with two heavy silk sutures about an inch apart The 
wound IS now vvell surrounded with lap pads a lap pad is 
placed under the bowel between the two ties and the bowel 
IS severed with a cautery between the ligatures A piece «)f 
rubber dam about 4 inches square is used to cover the ends of 
the colon Another sill suture is used to tie this tightlv over 
the end of the bowel This gives an impervious dressing 
There is no contamination This is done on both loops All of 
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tlic hp pads nrc discarded The distil loop of bo^^cl is now 
pubhed down into the pelvis and the loose pcritoncil flaps 
which were previously fasluoncd are now gnspcil ind their 
edges vre approxiniUed with citgut sutures to nnl c i new 
pelvic floor 

Sometimes with large tumors tins pelvic floor is pushed 
upward almost to the anterior alidoininal w ill As soon as 
the tumor IS remov ed however it will fall bad agiinst the 
hollow of the sacrum If flaps of pemoncum cannot be ob 
tamed easily it is possible to use the ntcnis or tlic tubes to 
help fashion this pelv ic floor The peritoneum can be mov ed 
long distances so if there is an inadequate amount of pen 
toneum remaining on one side a peritoneal flap can be freed 
and swung across to the other side to close the defect 
If the colostomy is made through a nndhnc wound there 
is more apt to be a hernia and there is greater Id clihood of 
wound infection than if it is brought out througli a separate 
incision We usually hi e a McBurney incision on w hichev cr 
side the bowel falls easily The pcntoneiim and fisen on tlic 
side on which this incision is to lie made arc grasped and held 
''ith the skm so that the incision through tlie skin and fascia 
muscle and peritoneum will he in line The McBumey in 
cision is about 2 inches m length The fascia is split the 
muscles retracted the pentoneum opened and a rubber 
covered damp is passed through the McBurney incision into 
to grasp the rubber cov ered end of the bow cl 
I ' li gradually brought out through this opening It 
siould fit rather snugly The bowel need not be sutured to 
^he pentoneum fascia and sUm It may be neccsstrv to re 
approximate the fascia with one or two catgut sutures the 
s in IS closed with sill The omentum is now brought down 
a sheet betw een the bow cl and the laparotomy w ound and 
e original incision is closed with catgut button tension 
sutures and the si m with sill The two wounds are now 
eparated by placing a light dressing over the laparotomv 
an^vT^ ^ wide cnnoline lined adhesive flap is 

c ored between the colostomy and the line of incision 
/ ^ to water and prevents the line of incision 

^ econnng contaminated The dressing around the col 



lUCHARD k riLCJIRIST 


'»40 

ostomy uound is made of the usual iodoform and zinc oxide 
packs and before the patient leaves the operating room this 
colostomy is opened 

The patient is now turned on his face the table flexed The 
bod> IS held off the table by padded sandbags so that weight 
IS borne on the iliac crests and on the shoulders The perineum 
IS washed with soap and water and the rectal catheter is re 
moved A silk purse string suture is sewed around the anus 
tightlv tied and a raquet incision starting about an inch above 
the sacrococcj gcal joint m the midlme is earned laterally to 
enclose the anus The incision is made to the bone The sacro 
coccygeal joint can usually be found It is incised the cocevx 
grasped with a heav'y msmimenr and excised (Pig d4) The 
incision IS then carried through the perirectal fat on each 
side The fascia propna is now grasped beneath the removed 
coccyx It IS incised transverselv exposing the bowel which 
can be easily identified The fascia propna is opened wadely 
the finger is passed along the bowel laterally and between 
clamps the levator am muscle on each side is cut as far lat 
erally as possible The stump of the bowel is now pulled 
down through the opening and the bowel is freed from the 
bed of the prostate or vagina With care and a dry field the 
bowel can be freed from the prostate or vagina without per 
forating either one In the male a catheter mav be left in 
the urethra to help identify it if the growth is on the antenor 
wall of the bowel low down The urethra should not be in 
jured m the uncomplicated case 

After the rectum is removed and bleeding controlled a 
large sheet of thin rubber dam is placed in the postenor 
wound in the hollow of the sacrum This is packed with 
gauze dressings to support the pelvic floor and ro act as a 
hemostatic agent It can be removed painlessly at the end of 
forty eight hours by simply removing the gauze packs piece 
by piece This posterior wound is now irrigated two to four 
times a day with bone solution 

Postoperahve Care 

Each patient is given a transfusion of 500 cc of blood at 
the end of the operation Fluid balance is maintained by mtra 
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venous fluids until the pauent can take fluids by mouth The 
ligatures and rubber dressing over the end oi the terminal 
colostomy are removed before the patient leaves the oper- 
ating room 

The next morning a 22 F catheter is inserted into the 
colostomy opening until it turns the first corner and 4 to 8 
ounces of arm ^v ater are injected in an effort to obtain gas 
This IS repeated in the evening On the second postoperative 
mormng and every morning thereafter the patient is given 
^ enema of a pint of warm water through the colostomy 
This is continued throughout his hospital stay 
The midline abdominal wound dressings beneath the ad- 
hesive apron are changed as needed The zme oxide and lodo 
form gauze dressings about the colostomv are not changed for 
seven days unless there is strong suspicion of infection The 
superficial dressings placed on top of the zinc oxide dressings 
as needed The waterproof zinc oxide dressings 
II h soiled at the end of the w cek but the wound 
found to be clean if the dressings were properly 
ap^ed Skin stitches are removed at the end of a week 
the postenor wound is kept clean by irrigations of warm 
one acid solutions The edges of this wound arc 1 ept apart 
y adhesive strips applied near the edge of the wound and 
6 together in the front of the body, enough pull being 
evened to aUow free drainage 

itamins Bi and C are given daily The blood is kept at a 
uomin level by transfusions if needed 
nf every eight hours is continued as long as 

non \ ^“uut one third of all patients having the abdommo 
^ ^^section are cathetenzed only once or not at all 
fan*i contamination 1 to 4 gm of sul 

If powder is placed m the posterior wound dail> 

oirty gray membrane forms a small pack soaked m 
awiv'f solution is placed on the floor of the wound well 
Hill f peritoneum and left there for a while This 

remove this necrotic material m a day or two 
nlr^ 3 ^^. tissue is removed by a scissors or by silver 

posterior wounds heal in three or four months 
patients are able to be out of bed in fourteen to seven 
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tccn cla>s The a\cnge patient can leave the hospital about 
twenty five to twenty eight days after operation 
The patient is taught to give himself a 1 pint water enema 
each morning If difficulty is experienced in injecting the 
u ater the catheter can be passed through a rubber nipple and 
this IS then used as a washer to prevent leakage 
7 he diet must he regulated so that the stools are firm and 
somewhat constipated If the stools arc loose less fruit and 
vegetables arc eaten if too solid more fruit and vegetables 
arc eaten Almost any intelligent patient can be taught to take 
care of himself without the use of a colostomy bag A dough 
nut dressing of gauze is placed around the colostomy opening 
md a piece of oil sill rubber or i simple waterproof ice bo\ 
jar cover purchased m a ten cent store is placed over the 
gauze as a waterproof dressing This dressing js held m place 
by a two wav stretch clastic undergarment purchased m anv 
general store The single enema in the morning tal cs care of 
the movement for the da\ as soon as a habit is established If 
there IS movement during the day if the stools arc I cpt hard 
and constipated the stool can casilv be discarded with a small 
piece of gauze Any cooperative patient can get along with 
this scheme without trouble unless he is subject to attacks of 
^diarrhea Ac such times he may need the help of a colos 
' tomy bag 

Posfoperdfive Complications 

/■eier— In uncomplicated cases patients often never hue a 
temperature above 100 F and arc fever free after four 
tosixdays A temperature of 101 or possibly 10"’ F on the 
day after operation is not rare but more than this calls for 
investigation especially if the temperature remains elevated 
The commonest cause of an early postoperative rise m 
temperature is a pneumonia or postoperative collapse of the 
lung Both of these can be diagnosed b\ physical findings or 
X ra\ Wc insist that all of our patients move their legs fre 
quently tint they take six or eight deep breaths sev era! times 
a day and the nurse must see that the> are rolled frequentlv 
Patients with pulmonar\ collapse arc given steam inhala 
tions frequent change of position and pounding on the bad 
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plus one of the sulfonamides Very rarely a tracheal catheter 
AAith suction or a bronchoscopy may be needed if the lesion 
was not disco\ered early 

Cystitis IS a common cause of fe\er It is a fairly common 
complication that usually does not malce its appearance until 
five to eight days after surgery These patients should all hav e 
a unne examination at least tw icc a w eek postoperanv elv 
Wound Infections --V/onnd infections are charactenzed 
by steady throbbing pain and a feeling of tenderness to pres- 
s^e over one part of the wound and not over another part 
Do not probe 'nounds until \ ou are certain that there is in 
fection present If there is wound infection open it widely 
Usuallv the infection involves onlv the subcutaneous fat 
Jind if the wound is opened wideK and then packed with 
lodofonn gauze w ith w arm moist dressings no serious dam 
IS done 


II ound Disruption —In cancer panents w ound disruption 
^ would like The commonest sv niptom is a 
Sudden gush of serosanguintous fluid satuntmg the dressings 
requentiv these patients hav c been troubled with a chrome 
cough or a slu^^gish bowel amounting almost to a paralvtic 
*'hen the dressing is changed the wound edges mav 
ave separated in a small area and red colored serous fluid 
exu es from this With a good light the opening is seen to 
ca into a cavity and if the edges of the wound are sep 
■crated slightly with sterile instruments a piece of omentum 
or ovvel can be seen free on the abdominal wall 

isruption usuallv occurs one or two davs after the silk 
th^ remov ed As soon as disruption is discov ered 

O' protruding omentum or bow el is cov ered 

adh ^ gauze and the abdomen is nghtlv strapped witli 
dressing The patient is immediatelv 
The^hd °P^rating room Do not use general anesthesia 
w nr ^ pfotniding \ iscus are cleaned with soap and 

er and then a 0 5 per cent solution of novocain to which 
of^n ^ been added (8 minims of adrenalin to 6 ounces 
1 through the open edges of the wound 

vis^s^ to the length of the wound The protruding 
^ replaced omentum bemg placed betw een it and the 
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abdominal \\ all if the omentum is visible The intra abdominal 
contents are disturbed as little as possible Four to 8 gm of 
sulfanilamide powder is spnnkled into the pcntoneal cavity 
and the wound is closed bj through and through button su 
tures These enter the si in about ! inch lateral to the w ound 
edge arc earned straight through the muscle fascia and pen 
toneiim and are then brought out m the same manner on the 
opposite side of the incision The ne\t button suture is placed 
beside the first From five to ten such sutures are placed in 
this manner Tbe buttons arc not tied until all are in place It 
is seldom necessary to place stitchts in the fascia An occa 
sional silk stitch ma> be placed in the si in 

Posropcrativelv frequent warm dressings are applied and 
sulfanilamide is gnen m sufficient dosage to maintain thera 
peutic levels These patients sometimes develop a paralytic 
ileus and usuall> a Lev me tube is passed into the stomach and 
left open for fortv eight to seventy two iiours or until pen 
staltic activity is resumed Tins simple and old fashioned treat 
ment will suffice for most patients Tliere is a low mortality 
if general anesthesia is avoided 

INOPERABLE CARCINOMAS 

The paaenc who has liver menstases and in whom the 
pnmary tumor w as remov cd has the easiest death of any in 
this group since he usually has a gradual wasting away with 
out too much pain The person with a fixed tumor and 
metastases to the liver the rumor being left in place ulti 
mately is the victim of severe pain due to the pressure of 
the growing tumor These patients often require large 
amounts of morphine Almost all m this group should have a 
colostomy in order to prevent an obstruction The colostomy 
w ill be cared for as prev lously described 

In general I think a certain philosophy applied to the treat 
ment will help in caring for these patients The patient should 
not be told he is going to die of cancer He should be made 
to understand that he will have penods of exacerbation and 
remission His family should be told what they are to tell 
the patient and every one repeats the same story This may be 
that he has an ulcer and usuallyi of course he does have an 
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ulcer which is malignant The doctor can sidetrack the issue 
much easier than the family 

Patients %uth inoperable cancer should be given adequate 
amounts of Mtamms and if they are passing much blood it is 
veil to gi\e at least 1 mg of \itamm K. daily If the bleeding 
IS unusually severe the dosage may be increased to 1 mg 
every two to four hours until the bleeding stops These pa 
tients all need sedatives Before the pain becomes severe they 
should be given a 3 gram capsule containing Y. or 1 gram of 
codeine with enough lactose to fill the capsule This sedative 
should be taken at regular intervals of four to slx hours As 
the pain becomes more severe the dose can be changed w ith 
out the patient s knowing ic Morphine in gradually increasing 
doses can be substituted and very often a dosage of 1 or IV 
grams of morphine can be reached without the patient s real 
uing there has been any great change m his sedation 
The patient may w onder w hy he is not gaming w eight and 
gettmg stronger He is reminded that a few days ago he felt 
better and that he is m another penod of remission such as 
w as desenbed to lum previously He must have patience 
Many of these patients can be earned to the day of their 
death without their realizing that they have an inoperable 
growth 

Someurnes a patient realizes that he has an inoperable and 
u umattly fatal carcinoma Sometimes he knows too that his 
anuly is aware of it However, if he does not know of the 
^ilys knowledge of hts true condiuon and is told that he 
^ course of time, he is enabled to put up 
^ 3 e front, thus helping to make life more hv cable for all 
IS possible for him and the family to play a little game com 
y d^egarding the idea of the ultimate outcome of the 
^3se These patients can plan vacations and some of them 
n take them They can carry on many of their ordinary 
c vines Without thought of the impending outcome 
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TWO REVEALING CASES OF RECTAL HERNIATION 
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Hlrmations, of the rectum arc known to the h> ^nd mcdi 
cal uorld as prolapses Two cases from m> practice point 
J>o plainly to their being herniations and illumine so many 
truths concerning them that they are described here 


CASE t PLASTIC OPERATION WITH PROMPT AND COMPLETE 
recovery in early RECTAL HERNIATION 

Mrs N aged SLXt) two >ears was operated upon thirtv >cars 
ago for laceration of the perineum and hemorrhoids 1 he oper 
a ion improved the ptrmeal condition but the rectal condition 
fr^" ^^o^se as a mass tended to protrude more and more 

om the anus Tissue in and around the rectum liecame swollen 
''idi increasing frcquenc) The patients distress 
ine- causing her on occasions to call a ph\ sician dur 

ftiK u administer a h> podcrmic The patient w as nen 

. >5fcrical irritable and unmanageable and suffering from 
severe proctophobia 

in revealed a rather large woman who was plainly 

mfli both ph> sical and mental A bulging reddened 

the irregular ragged borders protruded from 

nus surrounded by sphincter am muscle describing a circle 
diameter Palpation of the mass showed it to be 
Rectal examination proved to be painful but 
time? ^ P^lvie floor cleft dilated tvvo and one half to three 
^ size and filled with thickened rectum The 

ment have hot applications sulfathiazole oint 

tion ^ l^ahne enemas for a few days preparatory to opera 


entered Wesley Alemonal Hospital for an 
3S bemioplasiic openaon which was performed 

mvt made at the mucocutaneous junction 

— * ^ dilated sphinct er muscle encircling the mass 

J necolngist \V eslej, Metnonal Hovpital 
247 
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2 With the rectum held bad ward t\\ o catgut sutures 
brought the le\ator am muscles together m front of the 
rectum With the rectum now held forward three sutures 
brought the levatores muscles together bad of the rectum 
The rectum was attached at the sides to the ktaiorcs This 
narrowed the peUic floor opening to proper size 



Fig 66 —Technic of hernioplasuc operation (continued) 

of the external sphincter was decreased m size 
and the^ through the si in m front and two behind 

4 ^ caught by the suture nearest the gut 

thickened amputated high enough to take off its 

nng of attached to the reduced 

operation ^ sphincter completing the hemioplastic 
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The recovery was Uithoiic incident except for a little 
swelling of tissue and considerable si in distress Sulisequent 
CMinmuion sliowcd i perfectly normal appeinng sphincter 
anus rectum and a sufficiently tight levitor am ring 

I his case demonstrates the advantages of a hcrniopbstic 
operation w hen performed m cases of rectal herniation before 
the herniations arc large enough to bnng about degenerate 
circulatory changes m the tissues leading to necrosis after 
operation if not before 

CASE II REPEATED OPERATIONS WITH EVENTUAL NECES 
SITY FOR CREATION OF AN ARTIFICIAL ANUS IN NEC 
LECTED RECTAL HERNIATION 

Mrs W age sixty six vears siifTcrcd severe childbirth iniiiries 
m early womanhood Household dunes incident to caring for a 
large familv cillcd for long hours of hard labor and a large rec 
tocele developed Nineteen vears ago her husband suffered a 
strode and in a tremendous effort to carrv him fo his bed the 
rectum was herniated the sire of an egg Care of her husband 
.necessitated heavy lifting and the herniated mass became larger 
^Upon sitting and Iv ing the patient noted that it w oiild disappear 
but upon worl ing and lifting it would come out 
rue years ago Mrs W s husband became lost m a storm She 
found him unconscious a distance from the house and carried 
and dragged him home and up the stairs From that time on the 
protruding mass was ’V inches in diameter and growing She 
consulted a physician but he delay ed active treatment telling her 
to return later She was a hard worker but hesitated to leave the 
house because this herniating mass impeded walking While at 
first It was out onlv occasionallv later it tended to remain our 
for progressively longer periods 

1 was called to sec tlvc patient at rive hospital The mass 
with the patient at rest was seen to be well back with a 
diameter of 4 inches A large rectocele was present At other 
times the mass was out in hill and at least 6 inches in diam 
eter It could be pushed back but w hen this w as done a large 
rccfocele 2 i inches in diameter bulged from the v agmi I 
could introduce my fist (a large one) into the pelvis through 
the rectum or vagina 
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rwo untMiNf cvsis or 

With the large rectocclc and 

hid pttcticaU> no ^''7 t!„rthetc Mas extensile diastasis 
Louldhe felt off to the side but i.-j,. of the rectum 

One M ho could \ leiv this and call it p ^ 
roust forget iihat hennas are in all “ accessary 

Fim Opem,on-l iias hopeful of — " 

surgical procedures to one sitting -i -a heart lesion 

much older than her years feeble mth a marked heart lesion 

but determined to get ^vell tWat the 

For a successful opcracn c result it xvas W 
separated levator muscles from cocevx o T. „rcit deal 
must be united This iv as attempted ®'"f ® osit e 
of iiotk in a feeble nonun Math poor "s™" 
vaginal flap was raised to teach 1*"^ 35 per 

area and an extensiv e i agino hcmioplastie ope 
formed in the shortest possible tunc „„,f„i-med 

Then the operation upon the rectal region m P 
)ust as desenbed m Case I except that each s P , , 

out more extensively There m as no “ fimmtht to 

the coccyx to the point xiherc they had been g 

getheriaginally More bowel m as amputated h 

dent that if we amputated too b”" If ial eon 

mustks \\idely sepirared much more of the abdom 
tents might herniate , , 

The hemiopiasuc operation ^^as completed 
that presented a highl> satisfactory appearance ie p 
Mas m good condition but there ^^as some question Nvhetne 

she u ould react well and whether the tissues '\ou e 

they healed she was cured if they necrosed a sccon 
might have to be done Sloughing due to ischemia or 
tissues was rather extensive but the patient made a 6*^® 
general recoverv There were no abdominal symptoms 
seemed to make httlc difference how long the bowes a> 
dormant As the sloughing took place the tissues drew to 
gether, but they w ere slow to heal sufficiently to permit addi 
nonal surgical procedures As the patient was developing 
severe nostalgia and was ffnding it possible to control the 
bow els she w as allow ed to go home 
Second Operation ~Se\en\ weeks later a physician was 
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called and found present a large hard fecal mass About one 
wcelv later I was summoned and found an extruded mass of 
bowel as large as the first The patient was again sent to the 
hospital the hermauon was reduced and by position and 
pad ing It was not difficult to keep it inside but there seemed 
no approach to readiness for another operation from below 
We knew now that there was present a large mass of loose 
bowel with lengthened mesentery which would protrude 
whenever the opportumtj offered itself As the patient was 
growing stronger and appeared able to withstand the proce 
dure a laparotomj w as decided upon after consultation Only 
by expo mg the abdomen could a decision be made between 
a temporary colostomy to divert the fecal stream a permanent 
colostomj with resection of the lower end of the bowel and 
an operaaon consisting of pulling up the bowel and attach 
mg It to the fixed abdominal structures 

The abdomen had been felt and there had been no abdom 
inal symptoms but I was not prepared for the appearance of 
'•normalcy that presented upon opening the abdomen No 
pathologic changes in the lower bowel could be detected 
except that the mesentery the whole distance of a Jong sig 
•^moid was long expansive and had a traumatized chewed ap 
pearance with many old white scars but nothing evidencing 
new trauma This wide expansive mesentery was pleated in 
many places taking up much slack 

TTie sigmoid was drawn up and the lowest possible portion 
was attached to the right broad ligament close to the pelvis 
It was then attached at intervals across the abdomen to the 
left side and to the psoas muscle and to the left abdom 
mal wall 

The patients recovery was without incident except that 
for one da> there was a sbght bowel distention Again it 
seemed to male little difference how long the bowels la> 
dormant they responded readily when oil was given fm 
provement of the hernial wound was more rapid than after 
the first operation the patients general condition improved 
and the open rectal end was drawn nearer the skin than 
before We wanted a much better condition of the wound 
however before undertaking another hcmioplastic opera 
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tion Ne\erthelcss because the patient urged the need of 
stopping expense and the homesickness avas returning, we 
promised to operate m another wccl 
Tbtrd Operattoit —We had no trouble m exposing the luus 
cles and making a hcmioplastic repair that seemed as satis 
factory as the one made at the first operation The tissues 
were more freely supplied avith blood but some granulauons 
ere still fresh The sloughing x\ as not so extensive but sup 
puration occurred enough to spoil our line of suturing As 
healing took place the bowels were well controlled and no 
protrusions tool place The patient went home happy and 
quite content 

During the next six months the patient improv cd physieall) 
and mentally, and grew to look years younger Her greater 
activity howev cr caused the tissues to overcome the attach 
ments that had been made and a protrusion IV inches in 
diameter occurred The tissues presented a very good appear 
ance for operation During the next ten da) s the protrusion 
grew to a diameter of 2% inches and the patient became very 
apprehensae We wished to tal e advantage of the improved 
condition of the tissues before a mass should descend to 
disturb the circulation 

Pourth Operation —Upon straining by the patient the ex 
rnided mass reached a diameter of about 3 inches In the cen 
ter w as the bow el antenorly a bulging tissue w hich appeared 
to be a hollow sac and was thought to be the pentoneal sac 
and postenorlv a bulging doughy mass interpreted to be a 
portion of the mesentery The bowel was again freed from 
Its skin and scar attachments when a mass at least 5 inches 
in diameter bulged through the large penneal opening The 
freed and brought down until a normal sized 
healthy lool mg section of the sigmoid was reached where 
amputation w as done A large mass of the chewed up mesen 
tied off and the bulging pentoneum of the postenor 
j de sac which was much thickened was tied off and 
closed With sutures The tied mass of mesentery was pushed 
fascia sutured over it 

Next beginning at the coccyx a half of the pelvic floor 
'V ch was m good condition was attached to its fellow of 
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the opposite side by mterropted catgut sutures bringing the 
rectum as far forward as possible to prevent any protrusion 
of the peritoneum of the ail de sac The bowel was now 
disposed of by making a very moderate sized puncture wound 
in the center of the perineum just posterior to the vagina 
and drawing the end of the bowel through this opening and 
attachingit to the skin This we felt might help to avoid two 
unpleasant possibilities first the coming down of the perito 
neum and second the dissolution of the line of sutures if the 
very extensive wound suppurated 
This operation leaves the rectum with a snug collar and 
good pelvic floor support which will help to carry the fecal 
contents Its present position is far superior to attachment to 
the onginnl sphincter which after rcpe^ited opentions and 
suppuntive destruction is capable of bur little action and 
offers the hkeliliood of having a line of sutures give wav 
leaving the bowel unattached 
The patient recovered wichour untoward svmproms and 
healing tool place by ffrst inrcnrion flow cl control is verv 
satisfactory as she has a voluntarv movement m the morning 
With no further movement unless looseness is present 
This case illustrates the inadvisability of delavmg operation 
in the case of a developing herniation until the tissue becomes 
so damaged that healing is uncertain or completelv out of 
the question It also demonstrates that the muscular support 
necessary for a hernioplastic operation is present hut healinc 
of the tissues IS required to make the operation a success 

CONCLUSION 

These two cases demonstrate that loosenings and prorru 
sions of the bowel through the pelvic floor as described are 
real herniations and not prolapse of the rectum The word 
prolapse causes the essential pathologic factor separation of 
the pelv 1C floor to be ov criooked 
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Fissure, hemorrhoids and Hstulas constitute the most com 
mon anorectal lesions the surgeon is called upon to ire it 
Before begmmng a discussion of the management of these 
conditions a brief consideration of the patient to be treated 
uill he of \alue The late and eminent neurops) chiatnst G 
'* stated that all patients should hi\e a ps\chiatnc 
stua\ before being subjected to an\ form of thcnp> In no 
other field is that statement so applicable as m anorectal dis 
ease E\er\ surgeon knows how the patient with a rectal 
lesion IS prone to procrastinate as to his therap> how the pa 
tient With fissure suffers through one attack after another 
each episode being more distressing than surgical eradication 
ow the patient with hemorrhoids permits bleeding to pro 
gress until a se\ ere secondary anemia results and also how the 
patient with fistula harbors his infecnon until many abscesses 
ese op and rupture w ith insoKcmcnt of one or both ischio 
^cta fossae thus necessitating more c\tensi\ e surgery for 


oral ourseh es w h\ this is so There are se\ - 

k^oup of paucnts do not seek treatment be 
of Ignorance The\ are the so called pile sufferers 
bum propnetary remedies for itching piles 

bleeding piles The\ behe\e their condition 
Parad^ ^ natural process of aging 

ihe\ u another group w ho are too intelligent— 

jjj kai e cancer Because the\ ha\ e obsen ed blood 

^ stools or because of the chromcm o f their s% mptoms 
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they are sure they ha\ e a mahgnant disease They av oid the 
surgeon because of a dread of the verdict There is still an 
other group \\ ho av oid treatment because of the fear of the 
pain associated with surgical treatment and the poor results 
reported by their friends and acquaintances They have been 
told their hemorrhoids recurred or the fistula was not cured 
or they were left without control of the rectum 

These are a few of the problems that the rectal patient 
brings w ith him w hen he consults the surgeon Unfortunately 
he usually docs not confess these fears in fact he is more 
111 cly to minimize his symptoms thus believing he will avoid 
surgery A few well chosen words to explain his condition to 
assure him that it can be rcheved and without severe discom 
forr IS effort w ell spent His fears allay ed the rectal patient 
becomes encouraged and cooperative This however places 
a greater responsibihty upon the surgeon It is now imperative 
that he 1 cep his word He must remember that the patient 
who has experienced considerable pam his i lowered thresh 
old for pun When it ts necessary to excite discomfort duf 
. mg the examination or operation the piticnt should be 
J forewarned Careful gentle but complete examination in 
creases this patient s confidence A well executed preoperative 
program carried out by skillful hospital personnel brings him 
to operation confident and cooperative 

ANATOMY 

The rectinn is tlie terminal poruon of the bowel extending 
from the promontory of the sacrum to the anorectal junction 
which IS located at the upper border of the anal sphincter 
This discussion deals with only the lower pomon of the 
rectum and the anal structures TTie amis is 2 5 to 3 cm long 
Its upper limit is at the point where the levator am muscle 
fuses vv ith the body of the sphincter The low cr 1 5 cm of the 
anal canal is lined with si in Where the si in joins the mucosa 
of the rectum it is thrown into folds 1 nown as the crypts and 
coliivms of Morgagm The hne formed by this junction is 
1 nown as the 'white hne pcctmate line or Ime of Hilton It is 
the narrow est portion of the anorectal smicture and therefore 
most subject to injury by hard stools or foreign bodies The 
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.nal canal points slightly anterior from upvi ar<k ^ Its 

central axis points towards the jcc- 

anal orifice At the upper border of the anil sphincter the 
turn turns postenorly to follow the sicrum ofrirprited 

MuscuLATUUE-The internal sphincter is iin evaggernted 
continuation of the circular musculature of t le 
thicUmng begins 3 cm above the anal orifice n i 

irritation and spasm this portion ma> become . 

and then the distance from the external orifice is co , ^ 

lengthened and the bod> of the sphincter is 

than normal The Ie\ator ant muscles are attached to ^ P 

border of the sphincter m a palpable nng which , 

encircles the low er rectum exterital sphincter i 

cutaneously oaerlappmg the internal sphincter lor t e 

part Its fibers are circular but the e\cemalmost fibers 
more longitudinal in character counmg from the rec 
cygeal ligament around the anus and continuing on 
m the transverse perineal body Posterior to the ana can 
there are interlacing crural fibers u ithin this longitudina p 
non of the external sphincter It is this recrococc> gea o v 
plus the suspensory action of the leaator am muscle aahich 
tend to support the anorectal structures 
Ischiorectal Fossae —The ischiorectal fossae are formed 
the levator am muscles medially and superiorly and the ascia 
of the ischiae laterally These spaces are composed or rat an 
through them course the internal pubic nerves and in enor 
hemorrhoidal \ essels . 

Blood Supply— Blood is supplied to the leaver 
rectum and anal canal by the superior hemorrhoidal artery 
aahich is the end branch of the superior mesentenc artery It 
follows the hollow of the sacrum posteriori) to the rectum 
giving off numerous branches which course around the 
rectum and anastomoses with the middle hemorrhoidal alter 
ics from either side The middle hemorrhoidal arteries are 
branches of the hypogastnc Thev are relatively small They 
are however the chief supply to the lower ampullae the 

prostate seminal vesicles and lev ator am muscles The in fen or 

hemorrhoidal arteries are branches of the internal pubic Tt^y 
course across the ischiorectal fossae and div ide into v anable 
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ind numerous l)rinchcs siippl) mg the anil portion of the rec 
turn nncl lc\ itor im niusUcs 

Veins — 1 he \ cins of the anorcttal structures correspond to 
rile irtcrics just descnbcd 1 hc) ^nastoInosc freel) to form 
tu o plexuses \\ Inch commimicnte \\ ith each other 1 he inter 
nal or superior hcniorriioidil plexus is located in the sub 
mucosa and is drained b> the siipenor hemorrhoidal s ein from 
the infenor mesenteric \cin xxliich empties into the splenic 
and is a part of the portal circulation and the middle hemor 
rhoidal \cm which drams into the systemic circulation h\ 
way of the hypogastric vein and the \cna cava The infenor 
hemorrhoidal vein arises from the external hemorrhoidal 
plexus which IS 1 venous network beneath the skin on the 
outer surface of the cvrcmal sphincter muscle It drains into 
the general circulation through the internal pubic vein Ahnv 
branches from the internal hemorrhoidal plexus join the exter 
nal plexus These plexuses form the anastomoses between por 
til and systemic circulition and comprise the mechanism liy 
w Inch malignancy may extend to cither porral or sy stemic 
. circulation 

MPH vTics — Lv mphatic drainage is div ided at the nnico 
cutaneous line for the most part downward in the anal por 
non drainage is to the ischiorectal and inguinal glands Above 
the mucocutaneous line the lower rectum drams latenlly 
along the levator muscle and under the rectovesical fascia 
Drainage from the upper portion of the rectum is upwards 
along the supenor hemorrhoidal vessels This represents the 
major Ivmphanc flow There arc however intertommumcit 
ing channels between these systems and all pathwavs may be 
involved 

Ncrvf ‘Supply— The anorectal struemres have both sen 
soiy and svmpathetic nerve supplv As with the lymphatics 
tbe mwcocvitawcows ywwctvow forms Imt of dvxvsmw Below 
this line the nerve supply isscnsorv from the third fourth and 
fifth sacral segments and through the internal pubic nene 
which accompanies the infenor hemorrhoidal vessels across 
the ischiorectal fossae and supplies the external sphincter 
muscle the cutaneous lining of the anal canal and the pen 
anal si in The anal canal is nchly supplied with sensory nerve 
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endings thus it is t\trenicl> sensitive Above the mucocunne 
ous line the mucosa of the rectum is rclativ cl> mscnsitiv c its 
supply being mpathctic from the mesenteric plexus b> vv i> 
of the hemorrhoidal plexus The middle hemorrhoid il plexus 
comes from the pelvic plexus which also contains motor fibers 
from the second third and fourth sacral segments These 
fibers convey inhibitorv sensation to the rectal muscuhnire 
IVhile the rectal mucosa is insensitive to tnuma it must be re 
membered it is extremely sensitive to traction and distention 


EXAMINATION OF THE PATIENT 


Every patient who is to undergo rectal surgery should Inv e 
^ physical examination It should not be assumed 

that because a relatively minor surgical procedure is concern 
pated a superficial examination will suffice A minor rectal 
procedure upon a patient with prostatism may be the exciting 
cause of an acute retention The early nbctic patient may 
subsequent to operation, accuse the rectal surgeon of destrov 
function Bleeding from the rectum will 
probably not be cured by hemorrhoidectomy in the purpuric 
or cirrhouc patient 

A rectosigmoidoscopic examination should be made prior to 
rn^ piticnts excepting those whose lesions arc 

0 painful to permit such a procedure Lxtremclv acute fis 
are^^ thrombosed hemorrhoids and abscesses 

practically the onlv contraindications It is very tempting 
^ procedure when the patient presents hrge 
ating hemorrhoids w ith a historv of bleeding but it can 
embarrassing to have operated upon him for 
benia return still bleeding and find a 

iTnlignint growth m the rectum or upper 


the cnmi ^ ^’^'*”i*mtion also enables the surgeon to cv aluatc 
fled out Present in the light of the procedure to be car 
examimr, ^ With fistula the internal opening may on 

^ ‘f be the mformetton «.ll be 

form fisndp^ operation for if one elects to per 

most ^ minimal suppuration (which is 

) one may find the internal opening has sealed 
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and 1 C IS found with difficult> uhcreas ^\hen it has been 
located prior to operation much umc wiU be sa\ed 

PREOPERATIVE PREPARATION 

The patients are requested to ear lightlj of bland foods the 
da> before surger> and to report to the hospital before 7 30 
p M The penneum is shated and 3 ounces of warm cotton 
eed oil IS given as a retention enema through i No 16 unnar} 
catheter Sufficient barbiturate is given to insure a restful 
night On the morning of operation a cleansing enema of 
warm saline solution is administered This should be given 
earl) enough to insure complete expulsion vv ithout hurry be 
fore the operation Two hours before operation nembutal 
grams IV is given b> mouth Extremcl) nervous patients 
may be given a second dose of nembutal before operation 
Morphine is rarely used because of its tendency to produce 
nausea Water is permitted with the nembutal and patients 
accustomed to coffee may be permitted one cup 

^ Position of the Patient for Operation 

Three positions on the operating tabic arc very satisfac 
rory depending upon the pauent ty pe of surgery to be done 
and the preference and habit of the surgeon The /eft lateral 
or Si7/is position is saasfactory for small procedures The 
proTii, pcL Lmfe position is the most uni\ crsally satisfactory 
posiuon although the dorsal lithotomy position is satisfactory 
and preferred by many This latter position however is more 
tiresome and patients with arthriDc spines frequently com 
plain of subsequent bachache if kept in this position for am 
considerable time Women frequently object to this position 
The comfort of the patient on the table is seriously con 
sidered A pillow between the knees in the Sims posinon 
well padded stirrups for the hthotomy position a pillow un 
dcr the shins for the jack knife posmon are all little points of 
consideration Draping should be as light as is consistent with 
an asepuc technic The patient should be kept warm but 
perspiring should be av oided if possible 
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Preparation of the Skin 

The perineum is cleansed by scrubbing vith a bland soap 
and water, with pledgets of cotton, and then rcsponged with 
aqueous solution of merthiolate If one w ishcs, a tincture ma> 
be used but it is somewhat unpleasant to the patient and in 
our expenence not necessary 

Anesthesia 

Selection of Anesthesia —To do careful and exact rectal 
surgery good exposure is cssennal This w ill not be possible 
until good relaxation of the sphincter muscle is procured This 
should be accomplished without distortion of the parts Rc 
gional anesthesia accomplishes these requirements It is next 
to impossible to relax the sphincter muscle with any form of 
gas inhalation With ether the sphincter is not relaxed until 
the patient is\ery deepl> intoxicated— an unnecessary danger 
Unless relaxation is procured b> anesthesia forcible evulsion 
of the sphincter is necessary for exposure In such a procedure 
unnccessarj trauma to the tissues occurs and infection may be 
disseminated 

The rj'pe of regional anesthesia used depends upon the in 
dividual operator and the case under consideration In general 
^ favor circuhr infiltraUon for fissures and hemorrhoids 
The operator should proceed slowly and be willing to wait 
unul anesthesia is complete before beginning the operation 
for if the patient is hurt because of an insufficient degree of 
anesthesia he will be m constant fear throughout the pro 
cedure The possibihty that the infiltration procedure in the 
presence of suppuration may disseminate infection must al 
'' ay s be I ept in mind It should be remembered also that be 
cause the length of time necessarv for fistula dissection 
c^not always be determined before operation the anesthetic 
c ects may ear off before operations are completed 
iincraJ, caudal or lovi spinal analgesia is preferred bv manv 
^tgeons and we favor it m cases of fistula abscess and an 
extremely spastic hypertrophied sphincter bodv 

ocal Anesthesia —It is important to keep the patient in 
^ormed as to the progress of events and to give assurance that 
successful procedure is being accomplished His attention 



’62 


r \ PONTltS 


ni3> be div ened by a nurse or resident but nev er should the 
technic or the extent of his condition be discussed b> assist 
ants sui^eon or nurses A skilful efficient well disciplined 
operating team radiates confidence to the patient and is a valu 
able adjunct to successful regional anesthesia 

Technic of Circular Regional Anesthesia (Hacken 
nRLcii) — TTie mstrtwtents needed arc one 10 cc LuerLok 
s>nnge and one set of fine sharp 1 inch needles for mtra 
dermal wheals one of 2^ inch needles for subcutaneous infil 
tration and one of 4 inch needles for infiltration of the deeper 
srnicrures 

Solution ~t\ 0 5 per cent solution of novocain in normal 
sihne has been our agent of choice because it is low in toxic 
itv nonirritating to tissues and compatible with adrenalin 
10 minims of which arc added to ’00 cc of the novocain sohi 
non Adrenalin ?us a Msoconstnctoc action that produces i 
relaove ischemia of the field which intensifies the anesthetic 
effect and in addition prolongs it bv slowing the rate of ab 
sorption of the anesthetic into the circulation The latter effect 
probabl) lessens the toxic effect of tlic novocain as well This 
j solution IS used in amounts of I’O to ’00 cc depending upon 
the amount of fatt> tissue on tlie patient Anesthesia will be 
compltre and long enough for the average anorectal pro 
tedure 

Technic ~W ith the finest sharp needle m inrradermal 
w heal is raised on either side of the anus about 5 cm from the 
anal ma%in The patient is aivvavs warned of the needle s stab 
Through these wheals a circular zone is placed subcutanc 
ously using approximately 5 cc to each quadrant through the 
ly inch needle (Fig 61 a) It is important to mfilrnrc slow 1> 
and to keep a sprav of the anesthetic agent constantly flowing 
ahead of the needle as it is jnserred forward Care should be 
exercised that the anterior and posterior midlme is completely 
infiltrated Now w ith the same length needle a deeper zone is 
infiltrated the needle passing through the subcutaneous zone 
and parallel to the anal canal outside the sphinctenan body 
\bout 10 cc is placed m each quadrant in this manner Fne 
cubic centimeters is also iniected just anterior to the coccyx 
m the postenor midhne The antenor midhne is hi ewise m 
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filtrated This is more difficult m multiparous \\ omen because 
of the thinness of the rccto\ agiml septum About ten minutes 
are required for this phase of the procedure Sufficient anes 
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patient should be warned that the finger is being inserted and 
that the operation has not begun The finger should remain 
within the anal canal until the anesthesia is completed the 
syringe being filled by the assistant This lessens the chance 
of contamination 

The long needle is now inserted through the zone already 
infiltrated and directed toward the tip of the inde\ finger 
within the rectum which js flexed or hooked over the sphmc 
ter muscle By this maneuver the needle point can be located 
(Fig 67 b) There will be no danger of puncturing the 
rectal wall with subsequent contaminauon and the sphincter 
can be felt to relax as the anesthetic agent is distributed com 
plctely around the lower rectum Approximately 10 cc is in 
jeeted into each quadrant Anesthesia should be complete 
within five minutes when divulsion ma> be begun Divulsion 
may produce a sense of fulness and desire for evacuation 
which IS due to the scnsitivit) of the rectum to distention 
The patient should be forewarned of this sensation 

Sacrocaudal and spinal analgesia is adcquatch described 
clsew here and will not be repeated here 

Divuhien of the Sph neter Muscles 

After anesthesia is procured divulsion of the sphincter 
body IS the next step in all anorectal operating This ma> be 
accomplished b> using the index finger or with a suitable 
bivalve speculum For the occasional operator the index 
finger method is probab!> safer and less damage will be done 
to the anorectal structures For the surgeon who has disci 
plincd himself to slowness and patience the instrumental 
technic is satisfactor> Ovenn and Hartman have shown that 
if divulsion IS properly earned out there is no extravasation 
of blood in the muscle or rupture of its fibers This is espe 
cially true under regional anesthesia 

Finger Teclmc —Tht well lubncated index finger of one 
hand is inserted just through the sphincter so as to hook the 
sphincter body With firm pressure on the anal wall with the 
palmar surface a rotary motion is earned out (Fig 67 c) If 
anesthesia is complete the muscle can be felt to fade aw a\ 
or relax The index finger of the opposite hand is next intro 
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duced dorsum to dorsum pressure being made sIo\\ I> m op 
posite directions complctclj around the anus (see Fig 67 d) 
This procedure should be gently and slowly earned out for 
several minutes until the muscle no longer tends to contract 
when pressure is released The amount of time necessary for 
this will \ar> with the degree of h>pcrtrophy and spasticity 
of the muscle In case of severe fibrosis of the external 
sphincter gentle divulsion ma> not procure wide dilatation 
in w hit-h instance it is better to do a partial sphinctcrotom> 
in conjunction with whatever operaave procedure is to be 
earned out nther than nsk tearing of the muscle by forcible 
divTilsion 

Exposure of Anorectal Area 

Complete exposure of the anorectal area is imperative in 
good rectal surgerj for two reasons ( 1 ) the diagnosis should 
he checked and associated pathologic processes searched for 
(2) decision can be made as to the type of operation to be 
performed and the amount of tissue removed The complete 
operation should be visualized before operauon is begun this 
camot be done wachout good and complete exposure 
iechmc —When the anesthesia is complete and the sphinc- 
ter muscles have been divulscd, the anorectal area is exposed 
> placing a Pennington clamp at the external anal margin 
th quadrants Traction is made equally on 

first m the direction of the anal axis and then outward 
t e spokes of a wheel The gloved finger covered with dry 
puze inserted into the rectum and withdrawn making p~es 
ure on the walls will assist m prolapsing internal hemor- 
Olds Failure to effect good exposure by this method wnll 
e ue to poor anesthesia incomplete divulsion or fibrosis of 
the sphincter muscle 

fissure in ANO (PAINFUL. ULCER) 
can ^ longitudinal rent of the lining of the anal 

muh tient of all fissures occur m the posterior 

thp ^ cent in the anterior midlme and 5 per cent on 
Practical!) all those on the lateral wall are 
the passage of foreign bodies w hich cut the linmg, or 
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to the ulceration of a thrombosed cvtcmal hemorrhoid Thej 
iisunlh heal and thus seldom require surgical treatment 
Ltioloc^ —The anatom) of the anal canal predisposes to 
fissure in the postenor midlme The e\tcrnalmost fibers of the 
cvterml sphincter run parallel from the coccyx antenorl) 
separate at the postenor margin of the anus and embrace the 
anal canal on either side and then fuse at the anterior anal 
margin There arc interlacing crural fibers at the postenor 
anal margin uhich if broken b> the passage of an extrcmel) 
large stool permits splitting of the parallel fibers If this is ex 
tensive enough to overstretch the anal canal the lining will 
tear at the part which is now lacking muscular support 
Teanng of a cr)pt of Morgagni involving the niucocutanc 
ous junction mav occur as the result of an undermining due 
to infection 

TREATMENT 

The treatment of hscuU m ano depends on the extent of the 
pathologic involvement which in turn will depend laigclv on 
the duration of the lesion \ erv earlv and superficial fissures 
^ may respond to palliative management such as anesthetic omt 
inents lubrication of the bow cl hot sitz baths and low residue 
.lliet Healing may be complete within a fortnight Unsatis 
factory healing will usually be due to subcutaneous infection 
w ith undermining in a deep tear The skin edges w ill be rolled 
m appearance At the external anal margin the skin is heaped 
up and becomes edematous thickened presenting a pouting 
mass the so called sentinel pile As one separates the but 
tocks and makes lateral skin traction the rent above the scnti 
nel pile may be brought into view What appears as a narrow 
slit upon such exposure with the anus relaxed will be a rela 
tivcly large ragged ulcer when the anal ulcer is dilated to its 
normal capacity The sentinel pile w ill be sensinv e to pressure 
If allowed to go untreated the ulcer may partiallv heal it 
least sufficiently so that the bleeding and the extreme burning 
pam before and after defecation are relieved to an extent that 
causes the patient to believe he IS recovered onlv to havethe 
symptoms recur upon funirc trauma If this process continues 
ov er a period of y ears one of three things w ill usuallv happen 
( ! ) The rent w ill extend so far outw ard that adequate dram 
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age permit of granulation and healing (2) A more com 
mon result is fibrosis of the pecten or fascia like structure 
which hes o\er the sphincter muscle and fibrosis and tracnon 
of the eMemal portion of the sphincter with subsequent loss 
of its elasticity and contracture of the anal canal (3) Anal 
sinus abscess and fistula de\ clop in the order named Thc> 
uiU be considered later 


Preoperahve Management 

In only one respect w ill routine preoperativ c preparation be 
difficult If the lesion is cxtremel) painful and there is much 
associated spasm proper cleansing of the rectum may offer a 
problem If so it will be well to have facilmes for irngaoon 
aiaiJable at the operating table so that the ampulla mav be 
emptied after anesthesia is administered 
^esthesti —Circular infiltration 

OM/hwn — Di\ ulsion should be complete except in those 
extreme fibrosis of the pecten and external sphinc- 
ter fibers Here a partial sphincterotomy and pectmotomy are 
preferable to forcible div ulsion 
In selecting a surgical procedure for the treatment of fissure 
m ano three requirements should be kept in mind (I) resec 
non of the fissure margin and bed (2) provision for adequate 
external drainage of the surgical wound (3) removal of asso 
ciated lesions that will interfere wnth the healing of the 
^rgical wound as for example hypertrophied prolapsing 
prolapsing hemorrhoids One of three 
et ods Will meet these requirements depending on the n pe 
of the lesion (1) simple incision (2) wedge ex 
resT” without sphincterotomv and (3) quadrant 


Incijion 

incision is satisfacton m carlv cases w ithout sentinel 
httle disturbance above the fissure bed and wath 

Anesthesia circular (2) duuision (3) ex 
w-iJl ^ A speculum is inserted to protect the opposite 
3n traction IS made aw ax from the fissure bed 
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Roughly the distance from the external anal margin to the m 
cisions outer end should be twice that from the external 
anal margin to the inner linut of the incision This incision 
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should be deepened to include the subcutaneous fascia and 
enough of the sphincter muscle to leave the bottom of the in 
cision smooth and free from cross muscular fibers that w ill act 
as an obstrucuon to the passage of stool as determined by the 
indev finger (Fig 68 2) 0\ erhanging sUn or granulation 

IS tnmnied a\\ ay from this incision \nth scissors Bleed 
mg points if an> are hgated \Mth fine catgut, a small gutta 
percha dram is placed in the incision and moist wet picks 
are apphed (Fig 68 a, 3) 

Wedge Excision viih Sphinderotomy 
In the older cases in which there arc present more fibrosis 
undennimng of the skin with rolled edges and usually a senti 
nd pile or bemgn sinus formation but a normal pectinate 
hne the wedge cvcision with sphincterotomy is the simplest 
satisfactor) procedure 

Technic— A suitable self locking bnalve speculum is 
placed so that complete exposure of the anal canal is pro 
cured A careful mspecuon is made for infected crvpts and 
sinuses The speculum is then set so that moderate tension is 
Ijwde on the sphmeter muscle, this helps to identif> it 
e lower borders of the fissure arc then grasped with small 
emostats and retracted lateralK (Fig 68 b, 1) Another 
emostat is placed at the upper border of the fissure and pulled 
the scapel a V incision is then made on 
er side of the fissure from the apex to a point opposite the 

emostat placed at the low er border (Fig 68 h, 2) This in 

through the skin and fissure but does not 
'f muscle The incision should be placed far enough 
infe^ fissure margin to remo\ e all o\ erhanging and 

, The hemostat on the upper border of the fissure 

hfted upward The ex 
.1 ' ^ completed as shown in Figure 68 b, 3, and the 

^ completely excised This gi\ es an excellent \ lew of the 
Paro^f fibers which are usually fibrosed and hard 

Stasis^ ^Pl''ticterotomy is then performed if necessarj Hemo 
^ secured a flatulence catheter is inserted and a sphnt 
“f^ng applied 

mte of PoTttal Sphincterotomy —The bwalve speculum 
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IS opened sufficient!) to maintJin tension on the external 
sphincter stnicturcs as shown m Tigurc 68 4 With a 

scalpel the fascia like pecten and sphincter fibers arc incised 
from the upper angle of the fissure bed ounvard in the exact 
anterior or postenor niidlrnc depending upon the location of 
the fissure If slight tension is maintained b) a bnaUe spec 
uluni the pecten and sphincter fibers can be seen to retract 
as the) arc cut through A considerable portion of the externa! 
sphincter ma) be encountered and it will be recognized b\ 
its circular fibers as it is dnidcd If the incision is accurate!) 
placed in the niidhne these fibers ma> be dnidcd is com 
pictcl) as nccessar) without fear of loss of function pro 
\ided satisfictor\ postoperatn c care is carried out Healing 
w ill occur b) fibrosis and the fibers w ill regain their function 

Teehiiic of Spbiit DresiWg~A No I6 wing tipped urinar) 
catheter or a iMontague fiatulcnce catheter is inserted into the 
ampulla The operatne area is dusted with sulfathiazole 
powder then asimll piece of \aschnc gauze is placed o\er the 
anal marten about the tube Small rolls of stenle gauze are 
placed on either side of the rube These are built up as w ood 
)is corded until the interglutca! space is filled These gauze 
rolls are held m place bv strips of adhesive placed transverse!) 
across the buttocks in front of and behind the catheter Suf 
ficient rolls are placed so that when snugl) taped there will 
be moderate pressure exerted upon the anal margin Such a 
dressing properl) applied supports the anus and prev ents sub 
cutaneous oozing and penanal skin edcmi The purpose of 
the flatulence catheter is to permit the passage of gis to w am 
of internal bleeding and to permit the administration of sub 
sequent enemas without further introduction of a foreign 
bod) into the rectum 

Postoperative Cvre —Ftrst T’uenty four Hours —The pa 
tient IS placed in bed with thighs flexed bv a pillow under the 
knees and the head o! the bed siightl) elcv ated unless contra 
indicated b> anesthesia Wirm fluids are permitted Morphine 
sulfate gram % to M ma) be given cvcr\ four hours if neces 
sarv Usually one or tw o such doses w ill be required 

Second Tuenty four Hours -Tht splint dressings ire re 
moved leaving the flatulence catheter in place and warm 
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moist compresses are applied c\erv two hours Tlie patient is 
permitted and encouraged to get out of bed at least once dur 
mg the da\ A soft bland diet is ordered and 15 minims of 
tincture of belladonna is gi\en four times a dav 
Third T ^.enty four Hours — \n enema of 4 ounces of plain 
petrolagar with an equal quantm of warm water is adminis 
tered through the flatulence catheter w ith low pressure The 
catheter is remo\ ed and the patient is permitted to go to stool 
accompanied b\ nurse or orderK A hot sitz bath is gi\ en for 
teri minutes after stool The warm compresses arc continued 
and a bland general diet is ordered The patient is allow ed to 
e up and about as he desires One half ounce of plain petro 
agv is gi\ en orall) morning and e\ ening 

ourth Day —A hot sitz bath is gi\ en morning and e\ enmg 
s compresses are disconnnued Anesthetic ointment 
IS ^phed ettemall) morrung and evening 

Day^U spontaneous bowel movement has not oc 
Wed on the fourth da> or bv noon of the fifth dav an oil 
water enema is repeated before the discharge of the pa 
j If bowels have moved normallv the 

^discharged m the morning with instructions to re 
to the office m one w eek for observ anon 

Care —Upon the patient s return to the office 
wound arc carefullv inspected for pockenng 
diatei^ ^f this has taken place it should be imme 

fullv^ corrected General dilatation is accomplished b> care 
canal lubncated finger through the anal 

plete nianemer is repeated weel ly until healing is com 

CISC healing process the panent is instructed to exer 

after cleanliness He should connnue the S’tz baths 

times ^tid cleanse the external penanal area sev eral 

postoop^* ^ tnoist bone acid cotton sponges Careful 
mustbe^^*'^ <^ser\ation cannot be too stronglv urged It 
tentiallv that wounds about the anal canal are po 

and con/*' ectious Sinus infection abscesses ulcers bndging 
diligent complications that can be av oided bv 

siblc Tbp lubncation is reduced as rapidly as pos 

passage of formed stools as earlv as it is comfortable 
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ro the patient is desirable for their dilating effect upon the 
anal canal 

Postoperatt e CaTC of the B/jdder — Refle'C urinarv symp 
toms associated with painful rectal lesions are well hnown 
This complication should be anticipated in all rectal surgery 
riuid intake is encouraged in the immediate postoperative 
penod The patient is asked to attempt to void six Iiours after 
surgcr> rather thin to await distention Male patients may be 
permuted to stand females to kneel using a small basin If the 
patient is unable to void he is cathetenzed before distention 
becomes severe Usually catheterization will not be necessarv 
more than once or tw ice 

The wedge shaped operation as described is the most uni 
versill) satisfacrorj and in general will give excellent results 
mthemajontv of cases Failure of the operation is most hkelv 
to occur in those cases with an associated pathologic process 
at the pectinate line such as hvpertrophic papillae These 
sometimes become quire large and prolapse into the anal canal 
during defecation 'N^’ancosities above and on either or both 
sides of the fissure also interfere with healing following this 
type of operation In these cases the method of excision as de 
senbed bv Buie is more sarisfactorv than the w edge operation 
This operation permits removal of a greater amount of tissue 
and thus also the associated disease Healing is surpnsmglv 
rapid and function is good 

Bute s Operation 

Techmc —After a careful survey of the extent of the patho 
logic process and after decision has been made as to the 
amount of tissue to be removed the field is exposed b> a suit 
able speculum or retractor 

First an incision is made through the skm of the anal margin 
at right angles to the external sphincter fiber at the lunction of 
the lateral and posterior quadrants of the anus on either side 
These points are not alwavs the same and one should be guided 
bv the necessity of removal of tags or xancosities in conjunction 
with the remainder of the diseased tissue in order to secure 3 
smooth outlet One ma> go so far as to make the incision at 
the middle on both sides and excise the entire posterior half of 
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the anus if necessary The external incision is begun in the margin 
of the anus and connecting the outer ends of the lateral incisions 
forms a cune posterior to the anus which is about 3 cm from 
the anal margin at Its furthest point (Fig 68 c 1) The inner cx 
tremity of these incisions is carried just through the pectinate 
Ime so that another incision w ill cut across the mucosa just abov e 
that margin (Fig 68 c, 2) Tins whole area with the fissure 
marginal varicosity and hypertrophic papillae is dissected out 
down to the external sphincter leaving a denuded area and ex 
posing the external sphincter 

A continuous suture is started at cither end of the wound 
laterally and is carried across to the other side in order to bring 
the free edge of the mucous membrane into the centra! portion of 
the external sphincter muscle In some instances in which the 
external sphincter is greatly hypertrophied it is advisable to cut 
h ^^If of the muscle fibers A Lembert ty pc of suture 

should be used m suturing the mucous membrane into the muscle 
because It turns m the margin of the cut mucosa against the 
muscle fiber m such a way as to prevent all possibility of bleed 
The Lembert type suture has been replaced with fine m 
errupted sutures as shown in Figure 68 r j in this clinic This 
gives better drainage and mccrfcrcs less with the circulation of 
he Hap A splmt dressing is applied 


HEMORRHOIDS 

Hemorrhoids comprise about 40 per cent of all rectal ail 
ents Most people are affected to some degree at some time 
unng their lives Hemorrhoids are varicose tumors mvnh 


the internal 


Hemorrhoids are varicose tumors involving 
or external hemorrhoidal plexus or both For con- 
eiuence they may be classified as internal, external and in 
^^0 external (mixed) hemorrhoids To the lay person they 
a sv often so labels all rectal conditions adding 

^ mptomatic description that is bleeding piles itching piles 
piles blind piles and so on 

be — The pathogenesis of hemorrhoids may well 

hpm before attempung treatment The supenor 

which extends from the splenic to the in- 
This ^tnorrhoidal plexus is devoid of valvular structure 
IS a most important anatomical fact accounting for the 

and AhuV vJ] BarjjCn J A and Buie L A The Colon Rectum 
Philadelphia W B Saunders Co 1932 



c \ povnus 


■>/4 

formation of vancositics of the anorectal area Portal stasis 
infra jbdonnnil tension and sedcnfjr> hibits are evcifing- fac 
tors Larlv in its formition an internal hemorrhoidal mass 
consists of many dilated small veins arising from the hemor 
rhoidal plexus held together by loose areolar structures lo 
cared submucousl) just above the anorectal line and covered 
cntircl> bj mucosa As time goes on it becomes larger and 
begins to prolapse on defecation returning of itself after the 
let IS completed T)jc traction thus produced in the presence 
of the dilated veins tends to strip the lining of the anal canal 
avvaj from the pecten and to dislocate the mucocutaneous 
junction downward As a result of this dislocation and stisis 
the perianal skin becomes edematous and thickened and forms 
m folds commensurate with the location of the internal mass 
These folds arc not true hemorrhoids bur rather si m rags 
(cutaneous hemorrhoids) fn rime the veins of the cvremaJ 
plexus may betonic vancosed producing the true mixed 
hemorrhoids 

Uncomplicated hcmorrlioids are relativelj free from pjin 
When pain occurs some complicating factor has arisen suth 
k as thrombosis ulceration strangulation or fissure formation 
The patient then experiences his attack of piles 

Degeiierativt cbjriq:es are constantly tal mg place as a re 
suit of the friction of the constantl> recurring prolapse trauma 
from hard stools ulceration with low grade infection and 
thrombosis occurring with or without strangulation produc 
mg destruction of some of the vancosmes as well as fibrosis 
of the supporting areolar structure 1 his process of degeneri 
non may be extensive enough to affect the spontineous remis 
Sion of the hemorrhoidal mass or it may be converted from a 
soft hyaline vascular mass to a more fibrous firm structure 
so called fleshy pile 

If this process is kept m mind the incidence of recurrence 
of hemorrhoids following operation will be more readilv 
understood Amputation of the hemorrhoidal mass does not 
correct the hydrostatic pressure exerted upon the plexus 
through the superior hemorrhoidal x ein This fact is so w ell 
appreciated by the surgeon dealing with varicosities of the leg 
but IS often forgotten by him when dealing with vaiacosifies 
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of the hemorrhoidal area Recurrences are much more com 
tnon following operation upon young persons whose hemor 
rhoids are hketvise > oung, soft vascular and perhaps not fully 
developed than the patient past middle hfe with more de 
generative hemorrhoids 

Why varicosities tend to develop m more or less isolated 
areas uithin the hemorrhoidal plexus is not casil> explained 
The fact remains however that there arc present usually two 
most commonly three distinct masses more rarely one or four 
They tend to become more or less pedunculated and lend 
themselves to basal amputation Occasionally however there 
occurs diffuse bulging of the plexus sometimes involving one 
side and occasionally the entire circumference, associated 
with more or less prolapse of the mucous membrane It is this 
t>pe that IS best treated b> a more radical procedure such as 
the modified Whitehead operation 

HEMORRHOIDECTOMY 

The requirements of surgical treatment of hemorrhoids 
ire removal of all varicosities removal of excessive skin and 
mucous membrane restoration of normal contour of the anal 
canal and preservation of normal function of the anorectal 
mechanism Hemorrhoidectomy is a plastic operation per 
formed m a potentially infected field To meet these require 
ments many types of operation have been devised by many 
surgeons but the most useful procedures may be listed as 
swiple hgattire with excision davip and snture, clmnp and 
amputation orjnodtfied Whitehead operation 

Any surgeon, who performs many hemorrhoidectomies 
w ill soon develop a preference for one or more of these oper 
ations he will then devise his own technic m performing it 
and probably modify it from time to time as his experience 
dictates 

The selection of operative method is a far more important 
consideration than the techmc, and depends upon the type 
distribution and sire of the hemorrhoids It is my custom to 
l^se cither clamp and cautery or simple ligature upon small 
hemorrhoids on larger ones I prefer the suture ligature 
method and on still more extensive ones with marked pro 
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lapse and skin redundancy I use the modified Whitehead 
The requirement of any one of these procedures is the re 
moial of all \ancosities ctcess mucous membrane and skin 
thus restoring the normal contour and function of the ano 
rectal mechanism ^ 

After anesthesia is given and exposure effected the field 
IS studied and the complete operaaon planned before opera 
tion IS begun There maj be a number of hemorrhoidal masses 
to be amputated frequently n\o hemorrhoids Mill coalesce 
and a decision must be made as to whether they should be 
treated induidually or as one large mass The amount of slun 
to be removed and the resultant condition of the anal canal 
arc points to be considered We frequently employ ligature 
clamp and suture on different masses m the same case Cases 
are not infrequently encountered which show pedunculated 
hemorrhoids suitable to ligation on one side and on the other 
side a diffuse mass of vancosities with marked prolapse and 
redundant skm for which amputation or modified TMiirehetd 
technic is the treatment of choice 

Ligature Operation 

j This operation is suitable for interml and swiH tnterno 
y external he7}wrrhoids Anesthesia divulsion and exposure are 
earned out as desenbed previously The apex of the internal 
portion of the hemorrhoid is grasped w ith a Kochcr forceps 
Sufficient traction is made to have a tenting effect upon the 
mass Then as it is lifted away from its anorectal bed with 
curved scissors a V incision is made through the skin just 
through the pectinate Ime (Fig 69 a /) One must keep the 
scissors tip pointed tovvards the apex of the tented pile in 
making this incision otherwise too much of the anal canal 
may be resected The excess tisue if any is present may be 
tnmmed off afar compleuon of the operation when the 
proper amount to prevent overhanging and looseness can be 
better judged A No I plain catgut ligature is now passed 
through the base of the pile just above the pectinate line tak 
ing care to place it so that accurate approximation of the line 
will be effected upon tying (Fig 69 a 2) One knot is now 
placed further traction is made downward and outward and 
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the ligature is passed through the upper pole of the mass (Fig 
69 a, 3) This includes only mucosa and is done to prevent 
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P ^ ^ Stump lock 

8 W'Hemorthoidectomy « Simple ligation t, Qainp and suture 

the ligature which is now drawn taut 
with three simple knots The mass is now amputated 
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u ith scissors leav mg sufHaent stump external to the ligature 
to avoid retraction (Fig 69 a, 4) Amputation is done be 
tore cutting the ligature it serves as a traction while making 
the amputation and should not be cut until the stump has 
been allow ed to retract to its internal position If no bleeding 
of the stump occurs the Iigirurc is cut long the skin edges 
arc mmmed it the end of opcntion after nil hemorrhoids 
hnvc been removed 

Clamp and Sufure Technic 

After adequate exposure and identification of the hemor 
rhoidal masses for resection the Pennington clamps art re 
ino\ cd A Sims retractor is now inserted and traction 
mamtamed opposite the hemorrhoid selected for removal The 
apex of the hemorrhoid is grasped w ith a Kochcr forceps and 
the mass pulled outward and away from the anal wall in a 
tcntinj, efteer A curved 6 inch forceps pointing m the long 
axis of the anal canal is placed across the enure mass (Fig 
69 b 1) to include all skin and mucosa estimated for removal 
It IS closed lightly (one or two notches) Whrh a scalpel the 
?• N si in IS now incised keeping the cutting edge close to the for 
* ceps This incision extends up to and just through the muco 
cutancoub junction A suture of No 0 chromic catgut on a 
‘^curved noncutting needle is placed through the edges of the 
mucocutaneous junction just below the crushing forceps 
This suture when tied accuratel> approximates the muco 
cutaneous junction (Fig 69 b 2) Traction is now made on 
the Kocher forceps applied to the apex of the hemorrhoidal 
mass so that the skin portion is pulled through the forceps 
The forceps vs now closed complctclj so as to hav e a cruslung 
effect upon the internal portion of the hemorrhoid The as 
sistant holds and rotates this forceps into the long axis of the 
rectum and the operator b> means of small Ma>o dissecting 
scissors and tissue forceps dissects out the v tins of the external 
plexus through the skm inasion All franl bleeders are care 
fully ligated with plain No 00 catgut 

A No 0 chromic catgut ligature on a curved noncutting 
needle is now carried through the upptr pole of the internal 
hemorrhoid below the damp and tied above it The mass is 
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then amputited external to the chmp (Fig 69 b, 3) It JS 
important to place the suture ligature on the upper pole be 
fore amputating the hemorrhoidal mass in order to a\ oid slip 
ping of the stump through the clamp which makes exposure 
and suture very difficult owing to retraction and bleeding 
Two or three loops are now passed through the base of the 
hemorrhoid and o\ er the clamp in lock fashion the last one 
being placed near the mucocutaneous line (Fig 69 b,4) The 
clamp IS now removed The suture is draw n taut one simple 
stitch is taken at the mucocutaneous line and the suture tied 
The subcutaneous bleeding points if an> hue been o\er 
looked are carefullj picked up and ligated w ith No 00 cat 
gut The skin is not sutured It is left open to permit drainage 
completion of the entire operation any overhang 
*ug or ragged si in edges arc trimmed away so that the edges 
smoothly (Fig 69 J) The rectum is cleansed 
ot blood and a splint dressing is applied 
This — 


operation is satisfactory for most cases of combined 


internal and extental hemorrhoids when they occur m distinct 
masses or tend to be pedunculated However one frequently 
^counters a case m which there is marked prolapse with 
wge varicosities involving the entire side This type of 
peration may not meet the requirements in such an instance 
u an amputation type of procedure selected 


WhUehead Operahen 

^ case is seen m w hich the hemorrhoids are extremely 
extensive prolapse and dislocation of the lining of 
can j canal Usually no distinct hemorrhoidal masses 
radio ] ’^^*”2^^5bed This type of case demands a more 

proced here that a modified Whitehead 

* j F'^uperly done will give a better end result 
skin at rh originally made a circular incision through the 

anal onfi^ border of the sphincter bodv external to the 
'eins viP^^ j entire lining of the anal canal mucosa and 
above the^ dissected out This tube was then amputated well 
snd sutur ^^rie and the mucosa advanced outward 

canal was^ When healing occurred the anal 

r en lined with mucous membrane which when 
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thus exposed became inflamed Tlien the patient v as annoyed 
by constant mucus leakage In the event that healing of the 
suture line failed stricture was certain to follow owing to 
fibrous constricture 

Such stricture forwatton can be at oidcd by careful restora 
tion of the mucocutaneous |uncture to its normal level at the 
upper border of the sphincter body This is the mam objec 
tiv e of the modified Whitehead operation 
In this modified procedure the field is exposed in the usual 
manner An Allis forceps is placed on the pectinate line in 
the anterior and posterior inidhne and traction is made A 
Sims remetor is inserted to protect the opposite side An 
incision IS made just distil to the pectinate line (Fig 70 /) 
The edges of the incision arc gnsped with tvvo Allis forceps 
on either side and a dissection of the external veins is begun 
Care is exercised to preserve the subcutaneous fascia ind not 
to buttonhole the si in flap When the outer border of the 
venous miss is reached it is reflected upward and dissected 
from the sphincter body taking care not to injure these 
structures This dissection extends from the antenor to the 
''posterior midline and upward to the upper border of the 
» sphincter bodv (Fig 70 2) 

J At this time it is importint to maf e a careful estimate of the 
amount of mucosi to be imputitcd so that when the skin 
margin is replaced within the ami canal the slack will be 
removed without too much tension on the suture line When 
this is determined a crushing cinmp is placed across the 
mucosa The hemorrhoidal mass is now amputated external 
to the clamp (Fig 70 ?) A mattress suture of chromic No 
00 catgut IS now carefully placed at the anterior angle of 
the incision m such a fashion as to draw the mucosa under 
the skm A similar suture is placed postenorly (Fig 70 4) 
The crushing clamp is now removed and the two sutures are 
drawn up and tied left long and used as tractors (shown cut 
short m Fig 70 5) The Allis forceps at the anterior and 
postenor angles are now removed 
The mucous membrane s next grasped with an Allis for 
ceps midway between the two sutures and repair of the 
newly formed pectinate line is begun by a mattress suture o' 
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suture unites the mucosa to the skin edge from 
ft, postenor so that both rau edges are turned m with 

m overlying the mucosa (Fig 70 6) It is important 
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to maintain traction in the opposite direction upon the first 
t\\ o sutures \\ hilc this is being done othe^^^ ise there is danger 
of narrowing the anal cnml A V shaped section usuill> re 
moves anv excessive skin niidvva} between the anterior and 
posterior lines (Fig 70 S) One or two sutures of No 000 
catgut arc placed in the incision and a gutta percha dram is 
inserted tJirough rhe incision T)ie same procedure is earned 
out on both sides 

Clamp and Cautery Method 

The tcchnic of this procedure is exactlv similar to the 
damp and suture method except that some tv pc of crushing 
damp designed to protect the tissue from the cwterv point 
IS applied instead of the usual cuned crushing damp The 
hemorrhoid is aniputated external to the clamp leaving 
enough tissue to procure a good eschar from the cauter> 
The surrounding tissues ire next protected b) moist gaurc 
and the protruding stump is slowlj cautcrued keeping the 
caiircrj point ac about cherrv red hear thus producing a slow 
coagulation After removing the wet gauze simple ligiturcs 
ma> be placed at the upper and lower poles of the base of 
V, the hemorrhoid These reduce the tension upon the eschar 
and should be emplo) cd if the mass is large The head of the 
< damp containing the hemorrhoid snimp is now rcnirncd to 
a position w ifhin the anal canal before it is released In remov 
ing the remaining hemorrhoid care should be exercised not 
to open up these eschars bv manipulation of instruments or 
extensive dlatation of the anal canal 

Axtoms for Hemorrhoidectomy 

1 Successful surger) depends upon goorf iiiesthesia mf 
ficsent sloio di 'idsjon proper exposure and proper selection 
of procedure 

■> It is the mcosmes that are productive of symptoms 
Complete removal is necessary 

3 Resection of too vmcb anal skm is the cause of most 
contractures and strictures it is better to leave too much 
than too little since it can alvv lys be removed b\ simple pro 
cedure later if necessary 
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4 The contmutty of the pectinate line must be restored 

5 The crushing damp for suture or cauter> must al\\a>s 
be placed m the long a\is of the anal canal The clamp for the 
suture method is not placed as deep is for cautery Allow 
ance for further constriction of the suture under the climp 
must be made 

6 All bleeding must be controlled Never depend upon 
pressure dressings to control bleeding All stumps and suture 
hnes should be finally inspected it the end of operation 

7 The anal canal should vc^c^ be constricted Suture lines 
must not ha\ c tension upon them 

external thrombosed hemorrhoids 
lAtemal hemorrhoids per se seldom require operation The 
one exception IS the case with thrombosis Usually the patient 
^nenng from external thrombosed hemorrhoids does not seek 
help until he has w eathered the storm for rw o or three da\ s 
as a matter of fact he usually reports to the surgeon w hen suf 
ncient rehef permits him to visit the office In such instances 
IS probably just as well to treat the condition conserva 
The patient has passed his most uncomfortable penod 
and surgical mterv cntion at this time w ill onlv serv e to re- 
activate his svmptoms If consulted within the first twentv 
our hours after onset the patient w^ll be spared much 
^nenng and disability depending upon the size of the throm 
0^ by simple excision of the clot The thrombosis usuallv 
^he external margin of the anal canal It is frequently 
um tiple Simple infiltration of the skin margin with 0 3 per 
and excision of the protruding mass with its 
15 sufficient It is best to place a v ery fine plain 
mattress suture at the upper angle of the excised area 
to control subsequent blecdmg 

FISTULA IN AND 

fistula is a suppurating communication be 
skin and the anorectal canal Such a tract havmg 
(jjjj ^^rnal and external opening is a ccnnplete fisrula, having 
fistul It IS an incomplete fistula An incomplete 

a with Its opening within the anorectal canal is a blind 
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internal fistula or an anorectal simts An incomplete fistula 
having oni> an external opening is an external fistula 

Etiolocx ^Abscess jomtation is a precursor of fistula Per 
/oration of the abscess either spontaneously or surgically com 
pletes the fistulous formation The course of this suppurating 
fistulous tract will therefore depend on the origin of the in 
fcction the location of the abscess and its point ot perforation 

The point of origin of the infectious process resulting in 
abscess formation may be either (1) intrimc that is from 
within the anorectal canal— from ulceration cryptitis fissure 
m ano traumatic perforation as by fish bones enema tips and 
so forth— or (2)earmw«c from suppurating external hemor 
rhoids brealving down of lymphatic glands in the retrorectal 
space or ischiorectal fossae pelvic infections with supralcva 
tor abscess periurethral infections and ostcomy clitis of the 
bony pelvis and hip joint 

Abscesses about the anorectal area may be considered ac 
cording to their locations as (I) marginal or subcutaneous 
(2) submucous and (3) submucocutaneous (dumb bell) (4) 
ischiorectal (5) rectoreccal (6) supralevator or pararectal It 
must be appreciated that abscesses of the rctrorccnl spates 
suprale\ator pararectal space and the ischiorectal fossae may 
ongmace from infection outside the rectum and then perforate 
into the anorectal canal The internal opening then becomes 
the exit for the abscess With the exception of the supralev ator 
abscess the mechanism of formation is in the opposite dircc 
non that IS from w ithm ouc^va^ds (See Fig 71 a) 

Pathogenesis —Any condition which produces a dissolu 
non of the lining of the anorectal canal may result in fistula 
(onnation These processes way be inBamnmory iscrvpntis 
ulcerated thrombosed hemorrhoids and ulccritnc proctitis or 
traumanc such as puncture wounds produced b\ foreign 
bodies or traumatic fissure in ano The most common sequence 
of events in the development of a fistula is as follows The 
passage of a formed hard stool results m tearing of the anal 
lining which as w as pointed out in the discussion of fissure in 
ano roost frequently occurs jn the posterior or anterior mid 
line Infection ensues ben\een the anorectal lining and the 
anal sphincter It burrows either outward toward the external 
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anal margin where an abscess develops (marginal abscess) or 
upwards under the mucosa rcsulnng m a submucosal abscess 
Occasionally both are present thus forming a dumb bell ab 
scess As the infection burrows outward it may pass outward 
through the sphincter body and involve the postenor tnangu 
lar space From here it may split out into one ischiorectal fossa 
or both If both fossae are involved, the condition is 1 nowTi as 
a horseshoe fistula When the ischiorectal space is inv olv ed 
the infection may extend throughout the space with httle re 
sistance because of the loose fatty tissue present This leads to 
vmltiple external openings because the suppurating process 
points m different locations with each subsequent abscess 
formation Usually the patient will seek surgical relief if spon 
taneous rupture does not occur within a few days The sur 
geon vvill of course open the abscess extemallv through the 
sUn Occasionally however, an abscess high m the ischiorectal 
space may burrow through the levator muscle and a supra 
pararectal abscess results which may in turn open 
through the rectal wall above the sphincter body If this hap 
Pj®”® will be a suppurative tract completely encircling 
the body of the sphincter having an internal opening m the 
3nal canal one or more external openings in the ischiorectal 
and a seconct internal opemng above the sphincter 
cases tax the skill and judgment of the surgeon 
istulous communications with hollow v isci other than the 
return may have their external openings somewhere about the 
penneum as well as into the rectum The> are complicated 
c'^^mple rectovaginal rectovesical and urethro 
and^ Thev must not be confused with fistula in ano 

be taken not to convert a penneal smus from 
for'^ discus into a rectal fistula by persistent searching 
opening at the time of operation Careful 
s^dy before operation should eliminate this possi 
ODe^ IS m doubt it is better to discontinue the 

open into the anorectal canal through what 
^ars to be a possible internal opening 
struct^ ” ®'^^^ination of the entire anorectal canal and pelv ic 
It IS u ^1^ oases of fistula c^annot be too strongly stressed 
^ to have in mind a third dimension picture of the en 



tire fistulous tract before attempnng operation If one keeps 
m mind these pathw aj s of infection and takes a careful his 
tory and makes a complete examination the entire picture can 
usually be visualized \er> accurately A diagrammatic scheme 
which is helpful in mcntallj visualizing these pathways is that 
of Salmon who states external fistula openings antenor to a 
line bisecting the anus horizontally and within 5 cm of the 
anal margin wall ha\ e their internal openings radially opposite 
the external All other external openings will have their inter 
nal openings in the posterior midlme This is true in 85 per 
cent of cases of fistula m ano 

TfteATMENT 

The treatment of fistula is essentially surgical Prophvlac 
tic surgery is all impomnt To correct fissure in ano early is 
to prevent fistula formation Lilewisc treatment of any ulcer 
am e process w ithm the anal canal w ith earls and adequate 
incision of perianal and rectal abscesses while probablv not 
preventing fistula lessens the destruction from subsequent 
spreading of the infeaion 

The time for fistulectomy is also important In the cases of 
marginal and submucous abscesses the entire tract mav be 
safely opened at the time of incision of the abscess thus one 
procedure will efTcct a complete cure If however the tract 
IS deep and more extensive and suppurar/on is extensive it is 
far better to institute adequate drainage md to elect surgerv 
at a time when suppuration is minimal 

Repair of Fistula 

Anesthesia — Sacrocaudal or low spinal anesthesia is prefer 
able Infiltration is not sansfactor> except for the simple 
mucocutaneous tract because of the difficultv of administra 
non and the danger of dissemination of infection 

Vositton —Lithotomy or prone jack knife 

Divulston —Unless there is marked constriction of the anus 
very little dilatation is done until the internal opening has 
been located To the occasional operator this divulsion is 
usually the most difficult part of the procedure and a definite 
plan should be followed 
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Search for the Internal Opening— \n exploring and oper 
ating upon the tract it is best to follow the source that the 
infection has traveled that is from within outward Onl\ 
w hen this pro\ es impossible should one proceed from w ithout 




^ I ~a Mechanism of fistula formaaon b Seton ligature c Tract 
being laid open 

cxtV^^l surgeons inject colored solution through the 
idenn? Jn order to locate the internal opening and 

desirabl h seldom necessar> and usualK un 

« diffi tissues are so badl> stained that it makes 

^It to distinguish the normal from the mflammator> 
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tissue If one keeps in mind that the fistula has only one pn 
maty opening and one or more secondary openings and ^at 
the pnmar> opening is the source of the infection it will 
make the surgical approach much easier Salmons law be 
comes of value in searching for the internal opening 
The pectinate line is exposed and a careful search for the 
primary opening is made with a curved probe or crjpt hook 
(Fig 71 c) iJsuallj a definite sinus is easily found some 
times pus will be seen welling up through it Sometimes a 
small granuloma surrounds it or induration can be felt about 
the base of a papilla An old fissure may be present and if it 
is the internal opening will usually be found m its bed 
Occasionally however one is unable to demonstrate an m 
tcrnal opening and a so called external fistula may exist This 
may be due to a subsequent closing of the internal opening 
after infection has burrowed through and the external sinus 
continually draining an old abscess cavity permits the internal 
opening to close In such cases approach from without may 
be justified and a section of the hmng of the anal canal may 
be removed at the pomt of suspected internal opening 

txponirc of the Tritcr/— When the internal opening is 
found the curved probe is passed into the tract and the body 
of the sphincter external to the tract if there be any is di 
vided at right angles to its fibers (Fig 7I c) The amount 
to be divided is variable but usually only a portion of the 
external fibers will be divided At this time it is well to inves 
tigatc the mucous membrane above the internal opening for 
if burrowing has continued upward as well as downward it 
may be necessary to divide slightly more of the sphincter in 
order to prevent adequate drainage of a submucous pocket 
The fistulous tract with oil of its branches is now laid open 
and all ov erhanging edges are trimmed away The tract bed 
IS next carefully inspected for sinuses extending deep into 
the ischiorectal space If any are found they are next opened 
and explored 

Treatment of the Truer— After all tracts are opened one 
may then decide whether or not to dissect out the fibrous 
tract This will depend upon the thickness of the tract its 
extent and the subsequent gaping and resulting deformity 
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from the excision In general, healing will progress more np 
idly and with less suppuration if the tract can be excised If 
It IS left healing may be facilitated by curetting out as much 
of the indolent tissue as possible or b> light cautcnzation of 
the tract wall All bleeding points arc piched up and 
uaih fine catgut and the wound is sponged dry powdered 
with sulfathiazole strips of vaseline gauze are laid in the tract 
and warm moist bone acid dressings arc applied Occasion 
ally the outer limb of the fistulous tract may be sutured after 
the fibrous tract is removed This is never done near the anal 
margin where pocketing may result 
Postoperative Care —The packing is removed on the second 
or thud day the wounds are inspected cleansed repow dered 
and packed \ ery lightly if at all The \v ound must be w atched 
constantly to prevent bridging of the skm margins Neglect 
of this postoperative care is one of the most common causes 
of failure to cure fistula Especially is this true at the anal 
margin From time to time it may be necessary to cauterize 
granulation tissue wath silver nitrate or to reopen small pock- 
ets that may be forming because of bndging of the skin 
Careful cleansing by the patient after bow cl mov ement is 
important This is best done b> sitz baths and later by the use 
of a small spray which can be attached to the faucet of the 
bath tub The time required for complete healing will depend 
on many factors but the average should be from two to eight 
weeks 

Modifications of Procedure —Conditions may exist which 
make it advisable to vary this procedure The tract may run 
deep Within the body of the sphincter thus necessitating its 
division If this is true it is a good procedure to dissect out 
from its external opening downward to the sphincter 
body then to pass an unabsorbable seton through the tract 
and to tie it loosely about the sphincter external to the tract 

(Fig 71 This seton permits drainage and prevents partial 

closure of the tract It also aids in relocating the tract when 
the second stage is earned out This is done after the dissected 
portion of the tract is granulated and contracted It is then 
a simple matter to divide the sphincter down to the seton at 
tight angles to its fibers by means of infiltration anesthesia 
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Co?;rplete Dmswfi of the Spbmctcr —The sphincter may be 
di\idcd completcl) jn the postenor or anterior midline and 
sansficror) control «jJi be restored proiidcd heahng’ w com 
picte and mthour suppuration If not a subsequent plastic 
procedure and the bringing together of the sphincter muscle 
b> raising its cutaneous flip is not difficult The result i;ilJ 
be much less a handicap to the patient than if the fistula is 
allowed to persist Nearly all lateral fistulas are superficial 
and will not imohe the sphincter Anterior and postenor 
horseshoe fistula will most commonly be benefited by the 
seton The occasional mrcmal opening above the mucocu 
taneous line may present a problem for considerable study as 
to how it can best be converted so that the sphincter mav be 
divided in the anterior or postenor midlmc 
Failure of Fistula Suritery —Failure is usually due to made 
quate surgical care Its causes consist of (I) failure to find 
an opening through the internal opening (’) failure to open 
all collateral tracts (5) inadequate evcision of si in edges 
(4) careless or inexperienced postoperative tare resulting m 
sealing of the skin edges poor drainage and reformation of 
the abscess (5) constitutional diseases such as tuberculosis 
" syphilis or diabetes (d) unrecognised complicated fistula 
feuch as rectovaginal rectovesical or urethral 

Tuberculous Fistula— \n true fistula m ano tuberculosis is 
a secondary invader of a prcviouslv existing fistula It will 
usually not be diagnosed except bv guinea pig inoculations 
with the granulations of the fistulous tract It may be sus 
peered by the marked fibrous and indolent character of the 
tissues vvnth comparativ ely little suppuranon A diagnosis of 
tuberculosis of itself is not a contraindication to surgery If 
the patients general condition warrants surgical intervention 
and there is not an open pulmonary lesion or an ulcerative 
process of the gastro intestinal tract healing although slow 
will occur provided excision is adequate and the usual post 
operative care is giv en 
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TREATMENT OF FRACTURES OF THE OS CALCIS 
PRESENTATION OF A NEW METHOD* 


C M SHAAR M D F ACSf 
and 

FRANK P KREUZ Jr MD FACSt 

Fr.\ctures of the os calcis present unusually difficult prob 
lems m reduction and restoration of function The importance 
of these problems is growing with the increase m the number 
of such injuries not onl> in combit but in men m training 
on the athletic field and c\en on libem Airplane crashes 
parachute jumping and explosions aboard ship arc augment 
mg the incidence of these fractures Explosions of mines or 
torpedoes against a ship lift the men off the deck and cause 
an injury m landing similar to that of a fall Fractures of the 
os calcis are also sustained from decl \ ibrations caused by 
'tplosions or near misses With this material increase in the 
os calcis fractures it becomes the duty of the med 
i otticers of the armed services to make every possible 
^ the return of these casualties to duty 

he first real scientific approach to a solution of the prob 
offered by this difficult fracture is credited to Lorenz 
1^^ ^od his associates Vidal Schneck and Ehalt whose 
r became the basis of our present therapy The pnnciples 
th*^h Bohler are generally well accepted and fulfill 

arr ^^‘^oiremcnts of fracture treatment in general as 
ap^*^^ Hey Groves and Watson Jones However the 
ture^^fT pnnciples in the management of frac 

— s ot the os ca lcis is often difficult and impracncable espe 

assemons contained herein are the pn%ate ones of the 
Na\al construed as official or reflccang the views of 

t naval service at large 

Li^rf>r. * Corps United States Nav’v 

Commander Medical Corps United States Navy 
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cially on board ship and m the field hospital \vhcre access to 
special reduction frames and fracture equipment is not avail 
able 

In the Bohler method after proper reduction of the frac 
tured os calcis the position is maintained either by continuous 
traction or by cransfiution in plaster with Steinmann pms 
through the os calcis and tibia In cither case it requires the 
proper application of the nonpadded plaMtr cast winch even 
m experienced hands is a difficult procedure and fraught 
with danger and serious comphcations when performed by 
the casual operator Treatment by continuous traction offers 
ob\ lous objections on board ship while m field hospitals it is 
often impracticable Treatment by transfixation m plaster is 
objectionable not only because of the difficulty m its apphea 
non but because (1) plaster is not a rigid immobilizing 
agent cspeciaiiy w here slight pm seepage is present (2) plas 
ter cransfixation docs not allow for secondary adjustments 
which to be made requires the removal of the cast and re 
placement on tlie reduction frame This not only unneccs 
sanly prolongs the primary operation when the imtnl re 
duccion was unsatisfactory but adds to the morbidity where 
secondary adjustments arc required 

) Kreuz suggested the application of the principle of the 
Stidcr fixation splint to a new splint to overcome these 
handicaps 

A NEW APPROACH IN THE TREATMENT OF COMPRES 
SION AND COMMINUTED FRACTURES OF THE OS 
CALCIS 

The exigencies of the service demand that we return casu 
alties to dut> as quid I\ as possible The treatment cannot 
be too complex or require cumbersome and intricate equip 
ment The treatment must be umversallj adaptable to the 
average traumatic surgeon on board ship or in the field hos 
pital as well as m the well organized base hospital Although 
we agree with the advocates of delajed reduction in fractures 
of the os calcis which allows us eight da>s to get the patient 
to a base or shore hospital there will be times when the re 
ducaon must be performed on board ship or m a field hos 
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pital The treatment must conform to the basic requirements 
governing the treatment of fractures m general 
We ha\e developed a method of approach to this complex 
problem of os calcis fractures in cooperation with Stadcr 
who designed an external reduction fixation sphnt (Fig 
72, A) which we have used m nine cases at the United States 
Naval Hospital Philadelphia This apparatus permits not 
only reduction of the fracture but becomes the splint upon 
completion of the reduction No reduction frames or plaster 
are required The fixation is constant and rigid The integntv 
of the subastragaloid joint is constantl) maintained The turn 
buckles permit controlled tangential traction m cither valgus 
or varus The constantI> controlled traction allows one to 
overextend and produce sufficient space into which the later 
all> displaced fragments max be easily compressed, often by 
hmd 

Secondary adjustments may be made with ease and without 
sacrificing the position alrcadx obtained \ctive motion of 
the knee and toes and acmitv with crutches promotes earlier 
healing With constant rigid fixation there is no pain or dis 
comfort, and the general well being of the patient is pro 
moted 

important anatomical considerations 
The spong) character of the os calcis w ith its thin outer 
conex gives it a certain elasticity to withstand the stresses 
and strains of w eight beanng Most of this w eight is borne by 
me outer arch of the foot consisting of the os calcis cuboid 
and outer two metatarsals In running and jumping much of 
me jar is taken up by the so called spring ligament,’ or in 
erior calcaneoscaphoid ligament which traverses the space 
ctween the sustentaculum tali of the os calcis and the in- 
enor surface of the scaphoid thus reinforcing and protecting 
inis unponant articulation 

flcxibihty of the foot is necessary to allow one to 
'a k on uneven surfaces and to absorb lateral thrusts on the 
^oor as for accommodation to the roU of a ship This mobihty 
^assured by the subastragaloid joint with its two important 
Jculanons one posterior between the bodies of the os calcis 
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and astrag:aJus and the ocher anterior between the head of the 
astragalus and the sustcntaculam tali 

The postenor calcaneal articulation is lai^e and rounded 
wnth Its comexity upward the anterior is small and concave 
Between these two articulations is the strong interamcular 
ligament which binds the adjacent talus and calcaneus to 
gcther ind rhereb> helps ro sustain the inregnty of the sub 
astragaloid joint space The ability to stand on ones toes de 
pends upon the activit> of the gastrocnemius muscle whose 
achilles tendon is inserted into the postenor surface of the 
tuberosity of the os calcis The upper surface of the tuberosicv 
runs obliquely downward from the edge of the posterior 
subastragaloid articulation and lines drawn from this point 
anrcnorly to the anterior nm of the antenor subastragaloid 
articulation and postenorl> oscr the supenor surface of the 
tuberosity will bisect to form an angle of ibouc 40 degrees 
This IS the so called ttiber jomt angle of the os calcis so 
essential m the evaluation of the parhologv as well as the 
proper trcarmcnc of os calcis fractures 

IMPORTANT PATHOLOGICAL CONSIDERATIONS 

Depending upon the anatomical inregnty or v labihty of the 
ybonc itself the os calcis fmeture maj var> from simple iso 
hated fracture lines wjrhour displacement to vinous degrees of 
compression and comminution in the most serious of which 
the os calcis may be litcnlly smashed to pulp 

In every fracture of the os calcis the two most important 
considerations are the degree of the disparity of the tuber 
joint angle and the extent of the mvohement of the sub 
astragaloid joint As a general rule the greater the dispantv 
of the tuber joint angle the more extensive the compression 
and comminution and therefore the greater the encroach 
menf upon eke subastragaloid (oint sptce 

The line of longitudm'il fracture usually passes through the 
posterior articulation wtrb various degrees of lateral displace 
ment of the lateral portion and there mi\ be one or more 
perpendicular fracture Imes running down through the m 
fenor surface of the os calcis NonrnUv the weight bearing 
lines of force pass through the medial side of the os calcis 
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and not through its center and in walking there is a tcndenc\ 
of pronanon of the os calcis somenmes aggra^ ated bs the puli 
of the gastrocnemius espccnll> in die flat foot 
In fractures the infenor and lateral portions of the os caicis 
are generalK displaced outward and upward This lateral 
bulge can readilj be felt under the external malleolus Because 
of the upward displacement of the ruberosin the achilles 
tendon is shortened and the tuber joint angle decreased De 
pending upon the extent of comminution and transs erse frac 
ture lines there is a greater or lesser degree of shortening 
of the os cafcis produced mainl} b% the acnon of the short 
muscles of the foot The extent of shortening and compres 
usuall) be discerned b\ palpating the medial surface 
of the os calcis and measuring the distance from the malleoh 
to^e posterior infenor surface of the os calcjs 
nu concanc) of the medial surface of the os calcis 
'''111 be destro) ed as w ell as the normal \ arus position of the 
encroachment upon this concaMn ma^ also be 
produced b> a mediaUx displaced sustentaculum tih which 
° j r alone or in conjuncaon with seiere com 

n a of the os calcis Occasionallv the calcaneo 

Old joint ma) be imoKed usualK b\ longitudinal frac 
runmng into the jomt In se\ ere fractures produc 
sho M of the entire postenor amculation one 

nit^ 1 ^ concomitant displacement of the ascragalo 

H-»r^ of the astngalus being tipped for 

3 nd mnallj rotated 

The disability in bad results 

fracru complaints of the pauent with a badly united 
and 1 calcis are pain bmitaaon of lateral motion 

hn *** jump or stand on the toes \A''here frac 
ino’ Jtp ^ extended into the subastragaloid joint caus 
fhe eyentuallv fibrosis and irregulanc) of 

usually cartilage the residual pain and disability are 
^he dis to the accuracy of the replacement of 

loint , fragments and the viaintenmce of adenuate 
process of heilmg 

ormal subastragaloid joint space is large and well de 
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fined so as to allow for its peculiar motion and the preset 
\ation of tins space is important not onI> from the stand 
point of proper functional restoration, but because the main 
tenance of this space during the reparative process permits 
better healing of the articular cartilage as well as the sub 
chondral bone The strong interosseous ligament w ill also heal 
more readily in its normal extended position with an ade 
quatcl) maintained joint space 

The bodj can usually accommodate itself painlessly to 
mild irregularities in the articular surface of the subastragaloid 
joint provided there is adequate joint space whereas with 
restriction of joint space there is usuallj pain regardless of 
the regulanty of the joint Secondary traumatic arthritic 
changes may develop regardless of an> and all therapeutic 
procedures and maj not appear for months or years after 
injury Abnormal dorsificxion of the foot and weal ness and 
inability to stand on the toes arc due to a lengthened heel 
cord as a result of improper reduction of the dispanty of the 
tuber ;omc angle and upward displacement of the tuberosity 

Painful medial ligaments and traumatic pcs planus m an 
otherwise well treated fracture of the os calcis are due in 
part to the alteration m the norma) varus position of the os 
calcis in which the lines of force of the body arc shifted 
more medialward on the os calcis producing a tendency to 
valgus of the hind foot iili this abnormal v algus or prona 
non of the hind foot the insertion of the achilles tendon is 
shifted laterally in relation to the weight bearing and the 
gastrocnemius tends to act as a pronator of the hind foot 
thus increasing the flat foot 

Another important factor producing pam after treatment 
for os calcis fractures is the deimncrtlizatton of the bonts as 
a result of prolonged immobilization ^\^e believe that this 
factor has not been sufficiently stressed It has occurred to 
us that possibly w e hav e been immobilizing our os calcis frac 
cures too long We have therefore been working on the pnn 
ciple of vnmvnl length of nwnobihzation and eirly ueight 
bearing, to prevent the evtensivc osteoporosis or demincraliza 
tion which IS general in os calcis fractures thereby decreasing 
the morbidity and painful disability from this cause 
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THE DIAGNOSIS OF FRACTURES OF THE OS CALCIS 
Proper xray facilities may not always be available to the 
medical officer of the armed services, and he may be called 
upon in many instances to treat fractures of the os calcis with 
out benefit of adequate vray films or their expert intcrpreta 
Hon It becomes necessary for him therefore, to e\ aluate the 
case on hand by physical examination alone 
Any painful heel w hether traumatized directly by a fall or 
mdirectly b> the effects of an underwater explosion on board 
ship should be regarded as a potential fracture of the os 
^cis Local swelling and tenderness and pain on weight 
bearing are constant findings A\Tien there is any appreciable 
''idemng and comminution, the diagnosis may often be made 
o> observauon alone 

It IS well, if only one heel is mvolved, to compare the in 
''ith the uninjured side In doing so the thumb is 
^^ong the medial concave surface, and the second 
third and fourth fingers on the lateral surface, and the follow 
jug facts noted m each (I) the width of the os calcis, (2) 

. ® ^^titour of the medial concave surface of the os calcis 
1 ) the smoothness and regulanty of the lateral surface, (4) 
t e extent of bulge of the lateral surface and encroachment 
^ the normal space under the external malleolus (5) the 
^ount of shortemng and compression by noting the dis 
the base of the heel in the cupped palm the tip 
® tntemal malleolus with the thumb and the tip of the 
^^^olus with the middle finger (6) the degree of 
t)r dispanty of the tuber joint angle by the up 
the tuberosity and flattening of the sole (7) 

dorsS^^^^ laxity of the achiUes tendon by the abnormal 
He- of the foot which mav be easily determined un 

anesthesia. 

films proper \ ray faciLaes and mterpretaaons of 

tnclu^^ liable a thorough study of the os calcis should 
^ proper plantar dorsal and lateral exposures as well 
^^trerm^ nudtarsal joint \ ray views of the umnjured 

sible 5 ^ always be taken for companson when pos 

^hitc° ^ ^ concept of the patients normal foot 

except in cases of obvious abnormalities 
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APPLICATION OF THE SPLINT IN THE TREATMENT 
OF COMPRESSION AND COMMINUTED FRACTURES 
OF THE OS CALCIS 

The reduction mj> be perfonned immediately or delayed 
until the pnmary sucllinghasdisjppcarcd Spinal anesthesia is 
the anesthesia of choice 75 to 100 mg of novocain being 
sufficient in the average case Both kgs are prepared so that 
the width of the normal os calcis may be ascertained during 
the operation to check the amount of compression to be used 
on the injured mernber 



{•Iff 7Z--A O al IS red cuonfix aon spimt (St der> I’ U haped 
h el bar c p n par d adjust ble connecong bar e / t ng nt 1 adj t g 
srre\ s B Flexible sfi ft hand operated dnJl 
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Inserfion of ffie Pins 

A stainless steel pin, %8 inch in diameter ind 6 inches long 
IS placed m the chuck of the flexible shaft hand drill (Fig 
72 B) and secured -with the set screw (it) It is then inserted 
m the U shaped bar (/), Fig 72 A) and drilled transversely 
through the os calcis m its most superior posterior portion 
]ust at the insertion of the achilles tendon (Fig 73 A) 
emerging again through the U shaped bar on the opposite side 
(kig 73, B) It IS essential that this pm be inserted through 
the upper postenor tip of the tuberositj so that the traction 
force to reduce the disparity of the tuber joint angle and 
shortening is properlj applied In order to determine this 
^’wet location we have used a local anestlictic needle to guide 
the pm insertion The insertion of the pins through the lower 
end of the tibia is greatly facilitated bv means of the hand- 
opwated flexible shaft dnll which rentes the pins slowly 
and allows a free hand for the operator 
ihe second pm also Me inch in diameter and 6 inches 
ong IS now placed in the drill chucl passed through the pin 
fF 75 <irdled through the lower third of the tibia 
j *5 1 fingerbreadths from the tip of the 

of th ^ this pm bar being held parallel to the shaft 

the h fc transversely through 

thf^ ^ emerge on the opposite side through 

thr P>ri bar The third pm IS now inserted 

the f h channel of the pm bar passing through 

are th the bar on the opposite side The pins 

73 secured to the bars by means of the set screws (Fig 

should be held in dorsifiexion dunng the mser 
tension pins to prevent equinus and undue skin 


Shortening and Disparity of the Tuber lomt Angle 
Widening of the Fractured Bone 

*^5 ?,f^^tickle lateral bars with their adjusting mechan 
' I connected with the pm bars and tightened 


s.tea P™p«iy ■ 


sited ran„ ' adjusting screws (e) and (f) the de 

tangent for traction is obtained (Fig 73 E) 
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Fjg li/—A Pin placed n U shaped bar and then inserted th ough upper 
postenor aspect of tuberosity of os caicis B Pin engaging U shaped bar 
on oppos te s de P n locked m bar by set screw C Dialling pins thro gh 
lower end of tib through lateral pin b rs D Pm bars n place p ns 
locked m ban Ready for application of adjusung tumbuckl bars E Ad 
]usting screws for desired tangential traction F Activating tumbuckles 
for traction 
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Reduction of the shortening and dispanty of the tuber 
joint angle is now obtained by activating the turnbuckle By 
means of wrenches the operator simultaneously turns both 
tumbuckles until the desired amount of extension is accom 
plished (Fig 73, F) If possible, a checl \ ray is now ob 
tamed, and when the shortening and dispanty of the essential 
angle have been reduced, the •widening is then reduced by 
means of compression ith the os calcis clamp The os calcis 
IS compressed until the measured distance is reached which 
IS usually about \y inches, whereupon the clamp is immc 
diately removed 

If the preliminary reduction of the shortening and dis 
parity of the essential angle was accurate the compressed 
ragments will remain in place because adequate space had 
cen prepared for them and the splint rigidly maintains the 
j tbe compression We have been 

pressed With the lack of force required to compress an 
mpn» ^ fracture m this splint The laterally displaced frag 
nnnp^ somctimes be replaced by hand, thus preventing 
damage to the contigual soft tissues If undue 
intr ^^‘^cssar) to reduce the widening then the shorten 
adeni f disparity of the essenual angle has probably not been 
mo- ^ t because os m all fractures the shorten 

reduc^H^ corrected before the lateral displacement can be 


care 

tCQUirpd^ taken and if further adjustments are 

disrunfin "l unusual they may be performed without 
are nlm j ^ already obtained Alcohol dressings 

after wl? u hours, 

mean«: nf dressings are used Restoration of funcuon by 
diatelv exercises of the knee and toes is beguh imme 

Sires ' patient is allowed up on crutches as he de 

of lmmob.l,„t.on 

desire to hmit the penod of immobilization 
nimum we have arbitrardv set six weeks for the 
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cases of moderate displacement and ei^hr weeks for those 
of marl ed displacement This period is follow cd b> three 
weeks of physiotherapy without weight beanng for the next 
three w ccks guarded w eight beanng is permitted the pa 
tient being discharged from treatment in three to four months 
Although our first fi\ c cases ha\ e responded to this abbrevi 
ated penod of immobilization all with freely movable pain 
less subastragaloid joints we realize that we may be required 
to prolong the treatment m the severely comminuted types 

End Results 

Tlie final appraisal of end results must be withheld for at 
least one year The possibility of the development within 
that time of traumatic anhntis as a result of the compara 
Ovely early full weight beanng (four months) must be con 
sidercd A careful follow up is being maintained to determine 
the necessity for modification of this procedure as regards the 
penod of immobilization as well as the institution of weight 
beanng 

REPORTS OF COMPUETED CASES 
Case I (Figs 74 75)— J P aged twenty seven years sus 
tamed a fracture of tlie left os calcis by a fall of 15 feet eighteen 
\''hours before admission on March 20 1942 \ riys showed mod 
* crate comminuuon and disparity of the tuber joint angle Reduc 
^tion was performed on March ’’4 1942 by means of the modified 
reduction fixation splint The splint was remov ed in six w ccks 
followed by physiotherapy for three weeks then gradual weight 
beanng Limp and limitation of dorsiflexion of the ankle per 
sisted for six weeks Free subastragaloid joint motion was pres 
ent The patient was discharged on August 15 1942 to full duty 
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vie% s after reduction 

Case II (Fig 76) — S B aged fifty one years fell 8 feet and 
landed on his heels sustaining a moderate comminuted and com 
pressed fracture of the right os calcis, and a Pott s fracture of 
the left ankle He was admitted on June 4 1942 the day of ac 
cidcnt Reduction was made on June 9 and the splint removed 
July 21 Guarded weight bearing was begun on August 12 The 
patient was discharged from the liospital on August IS 1942 
with excellent subastmgaloid motion and minimal symptoms on 
crutches Full weight bearing without crutches began on Sep 
tember 9 He returned to work as a Navy Yard employee on 
October 15 1942 



^<^'6 1 rav h( ^ B ) — ^ Freope^tive lateral x ray view B Preop 
opentive xnv '^lew C Postoperative x ray view D Post 

splint ^ plantar dorsal view E F Final x rays after removal of 
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Case III (Fig 77) — M M aged thirt> nine >ears fell from a 
one story roof and landed on his right heel sustaining a moder 
ate comminuted and compressed fracture of the right os calcis 
He uas admitted on June 8 1942 a few hours after the injury 
Reduction uas done on June 16 and the splint remo\ed Jul> 28 
Weight beanng began August 20 The patient u as discharged 
from the hospital on August 24 on crutches Free subastragaloid 
motion was present uithout pain He returned to Avork as a 
Navy Yard emplo>ee on December 7 1942 

Qse IV—V S aged fifty two >cars fell 8 feet and landed 
^his left heel a few hours before admission on August 8 1942 
he t ray showed a moderate comminuted and compressed frac 
L*'® the left os calcis Reduction was done on August 18 and 
e splint remoted on September 29 Weightbearing began 
patient was discharged from the hospital on 
Giles on October 20 1942 Excellent subastragaloid joint 
hi* with minimal subjective complaints He will 

5 aoie to return to work about Januar> 10 1943 


SUMMARY AND CONCLUSIONS 
A new method of approach to the problem of the treatment 
Prese^^^^-r compressed fractures of the os calcis is 
I following advantages are noted 

tequir fixation spimt is complete m itself and 

"2 T 3^ditional equipment except an os calcis clamp 
compc only reduction of the fracture, but be 

3 N ^ upon completion of the reduction 

4 Th frames or plaster of pans are required 

3 JI 0 WS f placements and ngidity of the splint 

iired t constant controlled traction in the de 

•>nfTU reduction of the disparity of the tuber joint 

=»'^g^e^weIIastheshortemng 

Sion tn ^ ^‘^^t^ntly controlled traction permits overexten 
placed sufficient space into which the laterally dis 

comorp niay be easily replaced often by hand, or 

6 Th^ hieans of the os calcis clamp 
m either ^ permit controlled tangential traction 

Jiormal vamsj thus allowing mamtenance of the 

'arus position of the os calcis dunng the penod of 



308 


C M SIIAAR PRANK P KREUZ JR 


6t2tion, as well as permjcting exaggeration of either valgus or 
varus dunng the reducaon 

7 The integrity of the snbsstragaloid pint space ts con 
stantly vtaintained throughout the period of healing thereby 
assunng better joint motion and consequently Jess pain or de 
vclopmenc of post traumatic joint changes 

8 The rigid fixation promotes earner unwn 

9 Secondary adjustments may be made at any time 'uatb- 
out sacrificing the reduction already obtained 

10 Active motion of the hnec and toes and ambuJatory 
activity on crutches promotes better circulation and permits 
transportation of the patient without assistance 

1 1 The constant rigid fixation of the fracture without the 
use of plaster or pressure pads insures a smooth uneventful 
convalescence avithout pain, discomfort, or complications due 
to the use of plaster 

12 The actual application of the splint is remarkably 
simple and whereas a thorough knowledge of the general 
principles of the treatment of the difficult os calcis fneture 
is essential in any method of erearment the simphcity of the 
applicaaon of clus method of approach makes it more gen 
erally appbcablc to the average traumatic surgeon without 

' unnecessary danger to the patient 

13 This new method of approach to the problems offered 
by fractures of the os calcis is based on sound anatomical 
and physiological principles and accurately satisfies the funda 
mental requirements of fracture treatment 

14 The basic requirements of accurate reduction, rigid 
uninterrupted immobilization and very functional restoration 
are better and more accurately applied m this method than m 
any other including the Bohler method 
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TRENDS IN WAR SURGERY 


JOHN J MOORHEAD MD D Sc FACS 


After sixteen months of war for our militarv forces it now 
appears that certain surgical practices ha\ e been sufficientU 
ernploved for compancue appraisal For our purposes it can 
be stated that the pre\ ailing casualties are (1) wounds (2) 
fractures and (3) bums 

Unnl January 1 1945 the onl\ large surgical experience 
of our own forces was the Pearl Harbor attack and hence 
reference to some of the lessons learned there will be men 
noned There is however an abundant literature especiallv 
rom Bnnsh sources not onh as to actual combat but also 
2s to Civilian air raid casualties Some information has been 
Russian and 1 rench sources but compara 
e ) little IS know n as to German surgical practices and ev en 
less about the Japanese 


BASIC FEATURES OF TREATMENT 

e basic features of treatment m war mjunes mav be said 
to remo ve around the foUowing points 

rue if It is conceded that the time lag be 

^ ^ onset of injurv and defimme treatment is the most 
stre^^ih^ element For man\ \ears this factor has been 
Dh^«L L e\erv form of traumatic surgerv and to em 
and ^ feature I have called this the Golden Ptnod 
to ^ hours There has been some adv ice 

that HpK period to eight hours or more on the theorv 
— - ement plus applicanons of a sulfa drug makes the 

> and Con«u1tine Surpeon XewXorkPoff 
Medical School and Hospital 
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delay safe 1 his recommendation is probably advisable for 
\ctenn war surgeons but the fact remains that this conflict 
will be a\on surgically by those new to war conditions just 
as It will be won in a military sense by our combatants fight 
mg for the first time 

The shod element TTic applicable rule is not to under 
tike anN extensue openme procedures unless the blood pres 
sure IS o\cr 90 \\'hen shock and hemorrhage coexist it ma\ 
not be possible to fulfill this important requisite Tor shod 
the outstanding remedy is blood usually plasma and serum 
are the a\ailablc products because whole blood is often un 
obtiinable 

3 Dibnde-nicnt is the recognized treatment for any ex 
tensne wound and associated with this is the recommenda 
tion thit sutures should not be used 

4 Dressm^s should be ample on the principle that immob 
‘‘ tlization IS an important clement too often neglected Re 

; dressings ire deferred bexond the third day unless there are 
good reasons to the contrary Great care is then necessary to 
prevent reinfection since there is accumulating evidence 
that invasion bv the hcmoivtic streptococcus and other bac 
tern IS more often a secondary than a primary complication 
Dust and the nose and throat infection of a surgeon or 
others are the accused factors and for that reason the use of 
masks IS advisable 

5 After care is often feanircd by the use of transfusion 
and when obtainable this stimulating factor should not be too 
long delaved 

Following arc some of the factors relating to the three 
prevalent casualties 

I WOUNDS 

J The clevtssng eleyfjmt uojvejsaJJy advjsed m wounds is 
soap and water used often enough to provide as clean a field 
as possible after the manner of washing the hands of the op 
crator Antiseptics arc often more harmful than helpful 
■> The debridement element aims to remove all the dam 
aged tissue by a process of exasion This feature is complete 
when three cniena obtain (ir) the tissues look normal fb) 
the tissues bleed and (c) the tissues contract (if muscle) 
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This excision is not to be performed in terms of inches or 
centimeters but on the contrary the. extent of the removal 
IS determined onlj b> the criteria named Tlie excision should 
not be sacrificial and if severed nerves or tendons arc cn 
countered the> arc sutured with silk or tagged for future 
repair 



a foreign bodj finder In size and shape it resembles 

and othff It responds for iron steel copper brass aluminum lead 

prl t fin ® *rhe tuning in knob C The 

nnucr D The plug m \ irc B TTie ground wire 


are derK^ ^re removed if accessible but often they 

or mnri ^ Undisturbed if the search would be prolonged 
and dp The difficult) in finding missiles is well known 
oftpn 1 good localization by x ray it is 

78> fo find them TTie use of the Locator (see Fig 

P o'cd \en helpful among the Pearl Harbor casualties 
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TRENDS IN WAR SURGERY 

JOHN J MOORHEAD MO DSC FACS 


\fter Sixteen months of \i ir for our milmo o:, 
appears that certain surgicil practices have e ^ 

emplo>ed for comparative appraisal I" js (2) 

he stated that the prev ailing casualties are (1) ' 
fractures and (3) bums , 

Until January 1 1943 the only surg>9'' «pe 
of our own forces was the Pearl Harbor attacl 
reference to some of the lessons learned there wi 
tioned Thert is lio\\e\er in ibundnni litcnture esp 
from Bmish sources not only as to actual combat 
as to civtlun air raid casualties Some information na 
transmitted from Russian and Trench sources but 
tu ely little is know n as to Germ in surgical practices an e 
less about the Japanese 


BASIC FEATURES OF TREATMENT 

The basic features of treatment in w ar injuries may e sai 
to revolve around the following points , 

1 The time eUjmnt It is conceded that the time lag e 
tween the onset of injury and definitive treatment is the most 
important element Tor mmy years this factor has been 
stressed by me m every form of traumatic surgery and to em 
phasize this feature I have called this the Golden reno 
and designated it as six hours There has been some ^vice 
to extend this period to eight hours or more on the 
that debndement plus appli cations of a sulfa drug makes t e 

Professor of Surgery (Ret) and Consulting Surgeon New York Post 
Graduate Medical School and Hospital 
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ind this electrormgnetic induction ipparuus is now available 
commerciall> It determines the surface location as well as the 
subsurface depth and if necessary the probe or finder cm 
be placed in the open wound as an additional aid This ap 
pararus was devised for me b> Samuel Herman of the elec 
trical engineering department of the New \ork City Transit 
System The first trial of the device was at the Reconstruction 
Unit of the New York Post Graduate Hospital just before 
I left for Honolulu This initial success was in the case of a 
police officer who had been injured in the bombing incident 
at the New \ork Worlds Fair I tool the original apparatus 
w ith me to demonstrate to the members of the I lonolulu Med 
ical Society where 1 was their guest lecturer on the subject 
of Traumatic Surgery The first mass usage of the device 
was after the Pearl Harbor attack in an Armv Hospital while 
I was on active duty there as Colonel Consultant The ong 
inal apparatus was left at this hospital and improved models 
were later manufactured here and have been used bv me in 
, eleven civilian cases with uniform success 
) 3 The sulfa drug eleurem After debridement a sulfa drug 

IS liberally applied to everv section of the exposed surface 
Sulfanilamide is preferred because it does not cal e and hence 
vvjJl nor retain secretions Some of the other sulfa products 
however are now available m a granular form that renders 
them less occlusive than heretofore 

4 The 110 suturing element The debridcd wound is left 
wide open if it is extensive or comminuted otherwise sutures 
are placed but left untied until after the third day Suturing 
m any war wound is a needle s hazard Indeed coaptation 
after the third day cfTects almost the same grade of union as if 
immediate or primary suture had been performed 

5 The after care element Firm massive gauze dressings 
with splintage of adjacent joints is advisable No re dressings 
are done until after the third day unless indicated (pam 
secretion temperature) and these are done with the precau 
non to avoid secondary infection A sulfa drug is given for 
the first three days after the operation or the trauma usuallv 
sulfathiazole in a dosage of 15 grams every four hours Con 
stitutional effects from the drug are usually avoided if the 
urinary output is kept at 1000 cc dailv 
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These five elements trc now pncticnih stindard pro 
cedures and war surgeons with nlmost complete unanimit) 
subsenbe to thern for w ounds of the soft parts or e bcw ere 

M FRACTURES 

fractures ire usuall\ of the grossls compounded \anet\ 
and for this reason the preceding elements of ound treat 
ment are even more applicable In some cases pnmary suture 
may appear tempting when the tissue and bonv injury is ap 
parentU minor A^^isdom dictates that this should not be done 
however for after all a fracture is a wound of bone 
in the treatment of a wound of the soft parts and of the bone 
there is a double reason for refraining from closure 

There is considerable controversy regarding immediate 
plaster encasement after debndement and many recommend 
this method as routine especially if the victim has to be trans- 
ported promptly Obviously the procedure should not be 
used when measurabU coniplctc reduction is impossible and 
thus in many cases of femoral and leg fracture it is inappli- 
cable In front line formations during a rush period the use 
of plaster is often impr icticable and incidencalK further me^es 
up the operating room Our practice dunng the Pearl Harbor 
attack was to use immediate encirclement only when the bony 
and soft part comminution was minimal Reduction was 
otherwise maintained in a Thomas or other type of splint 
and skeletal traction w as also used Plating w as not employed 
•kfter the third day plaster was applied if all was well In 
other words the delayed suture method applied to soft part 
w ounds vv as hi ew isc applied to w ounds inv olving bone (frac 
tures) In passing let it be stated that in every case of gas 
gangrene we encountered the wound of compounding had 
been sutured and no complicition of this sort occurred in the 
nonsurured group 

Ml BURNS 

for many years the wntcr has classified a burn as a wound 
originating from thermal chemical electncal or radiant 
energy sources This places burns in the treatment class of 
soft part Wounds and osseous wounds (fractures) Basic 
treatment thus follows the pattern mentioned for other 
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wounds agun uith emphasis on (1) the time element (2) 
the shock element (3) the cleansing element (4) the debnde 
ment element (5) the dressing and after care element 
Plasma is definitely the best antishock medium in this group 
and relief from pam is a coincident factor Here let it be 
stated that morphine is the sovereign pain relief remedy in all 
the traumas and it should be given m cicry case with prob 
ably the sole exception of any casualty when diagnosis is un 
certain notably in cranial and thoracic blast casualties The 
dosage should be V gram or more taking the precaution to 
tag the victim to indicate what has been done 
There is much controversy as to the best treatment of 
bums and even m Great Bniain there is no unanimity of 
opinion despite the accumulated heroic experience in military 
and civilian sectors There are several schools of thought and 
to reconcile these divergent opinions is difficult The essential 
aims arc (1) to relieve pain (2) to combat pnmary and sec 
ondary shod (3) to promote healing and (4) prevent m 
fection and deformity The relief of pain and the shock ele 
ments arc practically standardized and line been mentioned 
above Healing is promoted by any medium that stimulates 
the secreting surface and at the same time prevents fluid loss 
and avoids secondary infection The use of occlusives of the 
rigid type of rannic acid with or without dyes is Jess in 
vogue than hitherto and is not to be recommended on mobile 
parts An additional disadvantage is the necessity for repeated 
dressings sprays or otherwise because the personnel is not 
alw ay s available Lil ew ise infection is a hazard despite adc 
quate chemical tanmng Tlic present acceptable form of oc 
elusive IS designed to cover the surface with a transparent 
elastic antiseptic film that adequately protects without massiv e 
dressings Most of these products have a sulfa base usually 
sulfanilamide or sulfathiazole Another type of occlusive has 
an oily base such as mineral oil cod liver oil or vaseline m 
combination with sulfa drugs Immobilization of the burned 
surface is just as important as m any other type of wound 
with the precaution to enforce mobility m affected joints and 
in bums of the face or hands and feet 

My personal preference is for an application of sulfanila 
mide and sulfathiazole each I 5 per cent in a mineral oil 
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cod liver oil or vaseline base TTiis is applied after careful 
debndement of loose assue blebs and otherwise devitalized 
tissue Re dressings are done with great care so that reinfec 
non IS prevented It should be borne in mind that infection 
IS often transmitted bv the surgeon nurses or others who have 
a nasophar} ngeal infection and thus are earners 
In a recent evpenence the application of the discarded red 
cells in plasma preparation was found exceedingly useful 
This vv as a patient of Dr Hairv V Spaulding at the Recon 
struenon Hospital who had extensive suppuranng bums of 
both lower extremities Man) types of treatment had been 
tried in vain and at mv suggestion a dressing of red cells dis 
carded from man> donors was apphed The outcome was 
extremelv satisfactory the purulent exudate disappeared 
promptlv and later a massu e skin grafting b\ Dr Spaulding 
'vas ^ccessful on both evtrcmiOK One outstanding effect 
WK the rapid change in the patients general state This red 
has the consistencv of thick paint and it is ap 
p ed With a brush or cotton applicators directly to the raw 
ace and promptlv produces an elastic film proteeme 
f t*" ^ ^°°J^ncrtion with Dr Lester J Unger hematologist 
for / Graduate Hospital w e propose to add a sulfa drug 
urther trials The fim use of this preparation was in a 
patient of mine w ho had tom apart mv knee jomt 
incision In this case the open joint was filled 
a«;enM u preparation and to my great surprise 

Several ^ proceeded rapidlv and a mobde joint resulted 
tonh infected wounds have responded saDsfac 

cartl M ^1* ^ Unger and I are of the opinion that this dis 

«'-<i " ill prm e to e a useful field * 


^ anesthesia 

lanng ex^'^ important m war wounds and accumu 

hminan, commends the intravenous route in pre 

Pearl procedures as weU In the 

in connecn^^ attack we found it helpful to use this method 
ing intrnf?i infusion or transfusion the anestheac be 

ing close rrf a hv podermic stab w ound in the tub 
Ar„ » ^ opemng in the vein One desirable feature of 

J W «{,) 
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intravenous anesthesia is the smooth induction and recover) 
both of which prevent the tossing about so disturbing in 
bleeding vv ounds and in fractures An added feature is the ease 
of administration during a rush period when personnel arc 
often at a premium Ether combined if possible with ox)gen 
IS doubtless the safest medium Spinal anesthesia has a definite 
place but often postspinal headache and bladder involvement 
are undesirable complications Local anesthesia has ver) 
limited application but nerve block is sometimes useful in 
c irefull) selected cases 

It is pertinent to add that the principles as outlined for the 
treatment of war wounds are equally applicable to civilian 
casualties in wartime and to a ver) large extent to many of 
the traumas of peacetime civil life 



The Surgical Chmct of North Atnenci 
April 1943 Neu } ork Nmnber 


TRAUMATIC SHOCK ITS PREVENTION AND 
TREATMENT* 

CHARLES G CHILD til M 0 

Aitholch James is ^cncrilly credited with the first 
(1795) comprehensw e description of shock following in 
juries LeDnn emplojcd the word shod in association with 
gunshot wounds a number of vears earlier In 1743 he wrote 
the Bullet thrown b\ the Gun powder acquires such a 
rapid Force that the w hole animal Machine participates more 
or less m the Shock and Agit ition Thus almost tw o hundred 
years ago the term shock was introduced to designate the 
startling clinical picture which nia> appear in the victims of 
severe injury Since it is not germane to this chapter to re 
hundreds of clinical observations and experiments 
that have marked the development of the present concept of 
s ock reference is made to anyone of the excellent and re 
centiv published surveys of the subject ® ■* ® It is the purpose 

ere to consider only the prevention and treatment of shod 
It IS encountered following vanous types of trauma 

Present concept of shock 
Under the heading of shock has been amassed an agglomer 
^tion of general systemic reactions which when fully 
low^ present a readily recognized clinical picture fol 
c injury the victim is pale and cyanotic there is ex 

ivc perspiration his extremities are cold and clammv his 
sure^ ^yd thready he is apathetic and his blood pres 
senr niany years this clinical picture repre 

ennrU ^hock and little effort was made to differentiate the 
suit of " hich It appeared Today largely as a re 

the e ^ experimental investigations stimulated bv 

surgeons and physiologists during World 
— — attitude is no longer tenable 

^rnell 170!!'^ of Surgen of the Ne v Vork Hospital and 

onuersn Med cal College 
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It IS now recognized that shock vanes significantly accord 
mg to the conditions under which It develops Thus the type 
of shock that follows hemorrhage differs from that encoun 
tcrcd after severe burns shock apptanng after a severe crush 
ing injury differs from thir due ro insult to the central ner 
vous system So significant is this change in approach that it 
w ould undoubtedly be w ist to drop the u ord shock entirely 
Common usage how cv cr makes this impossible and the w ord 
will probably be retained Much can be accomplished how 
ever if a descriptive phrase be added such as shock due to 
licmorrhagc shock due to bums postoperative shock and so 
on The reason of course for clearly differentiating the van 
ous forms of shod is that the rreitmcnt of choice vanes m 
eich type 

THE PREVENTION OP SHOCK 

Although a great put of the present knowledge of shock as 
a problem has been derived from e\pcricnces in tnumatic 
surgery elective surgerv and the ttpcrimental laboratorv 
have made an outstanding contnbution by demonstrating that 
shock can be prevented The penod of effective prophvlatis 
}is inherent in adequate preparation for operation Correction 
of an anemia an hvpoprotcincmia a disturbed fluid balinec 
a severe mirrirional or vitamin dcficiencv and insofaraspos 
siblc of cardne and renal malfunctions has resulted m the dis 
appearance of one tv pe of shock namely postoperative shock 
as seen m elective surgical practice Lven as anesthesia and 
aseptic tcchnic marked new eras m surgerv so has the virtual 
abolition of postopenme shock from the modern operating 
room and \v ard marked another 

In traumatic surgical practice however the pnncipics 
learned m elective surgery arc difficult to applv m civihin 
life the automobile cannot be relied upon to injure onlv those 
in excellent health dunng an air raid men women and chi! 
dren in all walks of life become the victims of severe injury 
m the treatment of injuries sustained dunng active warfare 
the wounded arc frequently the victims of exposure exhaus 
non malnutrition and dehydntion all of which states arc 
recognized as ficwrs predisposing ro the development of 
shock Tins does not mean that it is impossible to applv the 
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principles of prevention in treating the injured If every \ic 
tim of an injury no matter how superficially trivial be con 
sidered potentiall) in shock and be kept under close observe 
tion for a period of a few hours before being subjected to any 
operative procedure the appearance of shod can be effec 
tively prevented Unless there is active hemorrhage few 
wounds require such immediate operation that a much needed 
transfusion of blood or plasma cannot first be administered 
or a severely deranged fluid balance corrected Even in the 
direst emergency the institution of a continuous transfusion 
will often assure the successful outcome of an operation which 
otherwise might well have resulted fatally 
An impressive witness to the importance of the concept 
that shock can be prevented is the so called shod ward 
In recent years such speciall> equipped departments hav e been 
developed wherever an institution has found itself faced with 
the possibility of having to treat large numbers of injured 
persons Here are sent immediately not only those who are 
actually m shod but also those who present evidence that 
this complication might develop 1 herefore even in traumatic 
surgery attempts to prevent the dev elopment of shod have 
been sufficiently successful to warrant their institution in 
every case 

the early diagnosis oe shock 
Dunng periods of stress and in dealing with large numbers 
o injured the accomplishment of the ideal of prevention may 
fac h possible Because of this and also because of the 
sho'l "hen the classical signs and symptoms are present 
^ c IS m a very late and often irreversible stage it lias be 
e imperative to attempt to recognize this complication in 
s incipiency Blalock and Price’ have recently outlined what 
T earliest signs of impending shock 

is tn I trend tn systolic arterial blood pressure It 

Dorr ^ ^^Po3sizcd that this dow award course is far more im 
tren M 1 arbitrary value In order to detect this 

to r pressure determinations must be made everv ten 

sidered'^^ niinutes A progressiv e fall therefore can be con 
shod earliest and most useful signs of impending 

except in that type which follows burns Here hemo 
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concentration is the first sign and this maj precede blood 
pressure changes b> man> hours 

’’ Reduced luimite zolume fl<n^ of blood through the skm 
•\lthough this can be measured accuratel) in experimental 
shock there are too manv technical difficulties involved in 
Its determination in human subjects Blalocl and Pnee^ dc 
senbe as follows a clinical test which they consider useful 
press the finger against the sternum lift it off quickly 
and note the time required for the blanched area to turn pink 
again Normallv this is a rapid process requiring perhaps less 
than a second in earls shod the reaction is noticeably 
slower 

5 Reduction of oxyi,en content of enous blood Accurate 
estimation of this value is too time consuming for clinical ap 
plication but these authors^ feel also that there is an im 
portant point to be made m this regard If during an opera 
non the patient is breathing frcel\ and >ct the venous blood 
in the incision appears unusually dark it should be regarded 
as a danger signal of impending or developing shock 

Carly shod is associated with many other changes such 
as reduction of plasma volume decreased alkali reserve and 
decreased cardiac output but measurement of these changes 
though possible in the laboratory is too impracticable to be 
of any real value m estimating whether or not earlv shock 
IS present It should be emphasized therefore that while the 
above criteria of early shod may be helpful there is as yet 
no single index which can be relied upon to foretell whether 
or not this complication will ippear 

EMPIRICAL TREATMENT OF SHOCK 

In the prevention and treatment of shock in both its m 
cipient and fully developed forms there are several general 
pnnciples which have wathsrood the test of chnical applica 
non over many years 

1 Rest —Perhaps no single measure goes bad as far in the 
therapeutic annals of shod as absolute rest and quiet This 
applies not only to the individual as a whole but also to the 
specific part which is injured During W orld War I the strik 
mg reduction of the mortality m fractures of the femur by 
merely splinting the involved extremitv bears witness to the 
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importance of complete rest In ci\ilnn practice the increas 
mg emphasis placed upon the maxim of splint them here 
the> he is significant 

2 Rehef of Pam —In order to accomplish the ideal of com 
plete rest nothing is more important than the relief of pain 
In this respect morphine persists as the drug of choice In its 
use one note of w arning is necessary namel> that o\ erdosage 
sufficient to depress an already inadequate respiratoia ex 
change is to be avoided Probably from 0 01 to 0 02 gm as an 
initial dose should be considered adequate This may be re 
peated as neccssar> in similar amounts Further morphine is 
to be avoided in severe head injuries in which mtncnnnl in 
jury mav have rendered the respiratorv center partnllv in 
competent 


3 Heat— Almost as old and as important is rest m the 
treatment of shock ts the application of heat Although this 
ound Its ongin m clinical expenence it has been imph ven 
m the laboratory for exposure to low temperatures 
greatly facilitates the production of experimental shock The 
2pp ication of too much heat is of course to be avoided be 
cause bv the production of i pcnpheral vasodilation the 
vaiable circulating blood volume mav be further depleted 
tnerebv increasing the seventy of the shock 
Ion t of the SO called shock position has 

^ ^ popular method of combating shock At first this 

anH ^'^^^tow th of the idea that bv elev ating the extremities 
crea central circulation could be m 

Drnn^fi accepted for many \ ears as a most useful 

nosin benefits have recently been challenged This 

sevpr^” course should not be employed m patients with 
3 intrathoracic injun 

admin —Largely based on laboratory experiences the 
bv mp concentrations of oxy gen preferably 

bcnefit^lJ^ h ^ ^ mask theoretically should be of 


pnctic K treatment of shock Though possible in civilian 
ficulties ^ i ^ proved impossible m war because of the dif 
t'on of ox^gc storage and rransporta 

of these —There is now available a host 
^gs 1 hough It IS difficult to gather from the litera 


offK^ : un 

^ ‘Jrugs Though It 
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ture unjniniit) of opinion as to their usefulness it now 
seems probable that those recommended for the treatment of 
shod instead of being beneficial ma> actually be harmful 
At the present w riting it is difficult to recommend an\ one of 
the mans preparations on the market 

7 Adreinl Cortical Exrmcr— The eaidence at hand at the 
present time as to the effectixeness of adrenal cortical extract 
IS control ersial Although some reports are encouraging it 
cannot be said that its usefulness has been established Con 
trary to a asoconstnetor dnigs howexer no harmful results 
haxe been noted and so if one of the potent extracts is ax ail 
able It should be administered runhermorc its use seems 
to be more effectiv e in prex entmg shock than in its treatment 

THE TREATMENT OF SHOCK FOLLOWING X^ARIOUS 
TYPES OF INJURY 

Although It was stressed m scxeral of the preceding para 
graphs that many ty pes of shock could be entirely prevented 
the commonest situation xx ith w Inch the surgeon is all too fre 
quently confronted is that of a victim of injury manifesting 
the signs and symptoms of well developed shod As it is 
now uniformly admitted that the sine qua non of the treat 
ment of shock is the administration of blood or of plasma or 
serum the remainder of this section will be devoted to the 
consideration of this important problem rurthermore since 
shod differs significantly with the nature of the injury which 
it follows each general ty pc encountered in traumatic sui^ery 
will be considered separately and m the order of its im 
portance It should not be inferred however from the fol 
lowing subdivisions that it xxill be possible always to deter 
mine exactly which type of shock exists In caring for the 
injured it must be recognized that more than one of these 
factors may exist For instance m a severe compound frac 
ture of an extremity soft parts may be badly torn muscles 
crushed and hemorrhage may haxe been profuse from tom 
vessels In such a patient therefore chmeal estimation of the 
significance of each factor will ever plav an important role 
To attempt to oxerstandardize or oversimplify the treatment 
of shock w ould of course be a gross error 
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Treatment of Shock Following Hemorrhage 

The type of shod a\ ith \\ hidt the surgeon has to deal most 
frequently js that following severe hemorrhage Although the 
literature is replete w ith oftentimes confusing analyses of the 
physiological derangements consequent upon the loss of any 
considerable quantitv of w hole blood it is now generally ac 
cepted that shock as seen under this circumstance ma> be 
termed peripheral circulator) failure The course of events 
ma) most easily be conceived of as (1) severe loss of blood 
leading to a depleted blood volume and (2) imperfect cardiac 
filling vv Inch m turn is follow ed b) ( 3 ) decreased cardiac out 
put (4) low blood pressure andfinall) (5) cardiac failure and 
death If the hemorrhage is enormous the outcome is immc 
diatei) fatal and shod never dev clops If however the hem 
orrhage is less m amount is prolonged or is repeated the pic 
ture of shock then appears If allowed to go uncorrected the 
changes described as the late or irreversible stage of shod 
develop le diminished blood flow tissue anoxia low blood 
pressure hcmoconccntration and finallv death Of primary 
significance therefore m the treatment of shock following 
adequate replacevjcvt of 

, ^'*dence indicating that the earl) replacement of the 
ood lost IS of pnmarv importance comes from the expen 
nicntju laboratory Here it has been shown that if animals 
wdl d fo the withdrawal of blood the picture of shod 
evelop If this blood is replaced bv transfusion as soon 
DC 4^ '^‘^hdrawn shock can be prevented If however a 
due° h allowed to elapse before its return death 

ren ^ take place and the frequency of its occur 

mte^^ l' Q direct!) upon the length of this time 

Since as indicated previouslv there are no reliable 
IS im indicate just how sev ere shock mav^ be it 

replacement of the blood lost at the 
minutes moment A delay perhaps only of thirty 

bilitv ^ shock to progress to its stage of irreversi 

mficance'^f ^ replacement therap) is of no avail The sig 
this cn^ factor m the prevention and treatment of 

P ication IS reflected in the efforts that are being made 
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ture :in> un'inimit> of opinion as to their usefulness it now 
seems probable that those recommended for the treatment of 
shock instead of being beneficial may actually be harmful 
At the present writing it is difHcult to recommend an\ one of 
the many preparations on the market 

7 Adrenal Corticd Extract —The ciidence at hand at the 
present time as to the effectiveness of adrenal cortical extract 
IS controversial Although sonic reports are encouraging it 
cannot be said that its usefulness has been established Con 
trary to vasoconstrictor drugs however no harmful results 
have been noted and so if one of the potent extracts is avail 
able It should be administered Furthermore its use seems 
to be more effeem e in prev enting shod than in its treatment 

THE TREATMENT OF SHOCK FOLLOWING VARIOUS 
TYPES OF INJURY 

Although It was stressed m several of the preceding para 
graphs that manv types of shod could be entirely prevented 
the commonest situation with which the surgeon is all too fre 
quentlv confronted is that of a victim of injury manifesting 
the signs and symptoms of well developed shock As it is 
now uniformly admitted that the sine qua non of the treat 
ment of shod is the administration of blood or of plasma or 
scrum the remainder of this section will be devoted to the 
consideration of this important problem Furthermore since 
shod differs significantly with the nature of the injury which 
It follows each general type encountered in traumatic surgery 
will be considered separately and m the order of its im 
portance It should not be inferred however from the fol 
lowing subdivisions that it will be possible always to deter 
mine exactly which type of shock exists In canng for the 
injured it must be recognized that more than one of these 
factors may exist For instance in a severe compound frac 
ture of an extremity soft parts may be badly tom muscles 
crushed and hemorrhage may have been profuse from tom 
vessels In such a patient therefore climcal estimation of the 
significance of each factor will ever play an important role 
To attempt to overstandardize or oversimplify the treatment 
of shock w ould of course be a gross error 
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Weiner Rowlette and Elman* reported the first clinical cases 
m which plasma was used m the treatment of this t\pc of 
shock Harkins* has written c\.tensivcl> on this problem 
In 90 percent of patients with severe burns (those deep 
enough to cause blistenng) evidence of shod due to plasma 
loss IS present b} the time the victim comes under surgical 
cire The reason for this is that the greatest proportion of 
plasma loss takes place w ithin the first tw o hours or so fol 
lowing injury Aside therefore from the general supportive 
measures which have been indicated previously tlic most 
significant factor m treatment of the shod following bums 
IS the prompt administration of adequate amounts of plasnn 
As a result of the difficulties that have been encountered in 
determining what constitutes an adequate amount several 
clinically useful formulas have been developed Probably the 
simplest of these are the two methods of Harl ms 
1 Fifty cubic ceiitmmers of plasim for every per cent of 
tody surface affected In these patients the percentage of 
ody surface burned can be determined pracricallv and 
rapidly from Berkow s table 

BtRKovs Table fok Determinisc Percenta(e or Body Surface Burvfd 


Region 

Head 

Upper extremities 
Both arms and forcanm 
Both hands 
Total 
Trunk 


Per Cent of Body 
Surface Invohed 
6 

13 J 
45 
18 


Anterior surface 
Posterior surface 


Total 
Lox\er extremities 
Both thighs 
Both legs 
Both feet 
Total 


18 

38 


This 

methods^??^ js particularly useful where no hboratorv 
2 Q auable 

point the hemM^‘^ centnneters of plasma for every 
hematoertt exceeds the normal of 4! This method 
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the \anous types of shock must be considered significantly 
different m their treatment 

4 Hemorrhagic shock requires the early npid and ade 
quate replacement of the blood lost 

5 Shod following bums demands replacement of the 
phsnn lost 

6 Cmpincal methods of treatment ire useful but fluid re 
placement thcrapv is essential 

7 Crystalloid solutions should not be used in the treat 
ment of shock except in those patients presenting a severeh 
deranged fluid and electrolyte balance 

BIBLIOGRAPHY 

I Lana Jam \ P a 1 S\ t m of Surg ij Ld b rgh G M de & 
So 1795 

LeDran H F AT t or R fleci o Dra n from Pra tee on 
G n*sh t Uound$ (irantlactn) Lo don J I n Cl rVc 1745 
5 A druj U lliain DeW Pr t Concepts of tl Org and Treat 
ment of Traum cic Shock Collect e Kev c Surg Gvn c & 01 t 
75 161 (Aug) 1942 

4 W igger C J The Present St i of the SI oek Pr 1 1 m Phn ol 

He 22 74 (Jan) 1942 

5 Hark $ H N R c t Ad anccs li e Study and \l n g ment of 

Traumat SI ock Surgery 9 51 447 609 1941 

6 Moon V H Shock Its D> mes Occurren e and Ma g ne t 

Ph 1 d Iphia Lea & Feb gcr 194 

7 B1 lock A and Price P D 1 raumatic Sh k— Ea ly S gn Pre nt n 

and Tre ement B 11 Am Coll S rg 27 10 (Aprl) 194 

8 We nc D O Ro 1 tte A P d Dman R S g fican of Loss f 

Serum Prote n n Tl craps of Se e e B ms Proc Soc Exp B I 

& Med 54 484 1956 

9 H rkins H N Th Treatment f B ms Spn gSeld III Charles C 

Thomas 1942 

10 Hark s H N Lam C R and Rom cc H Plasma Ther py i 

Se ere Bums Su g Gy cc & Obst 75 410 (Oct) 1942 

11 By waters E G L and Bell D Cm h Injun with Renal Impa rment 

Bnt M J ; 427 (Ma h W1 

12 Byw ters E G L d Popjak G E pc im tal Cnish g Inj ry 

Surg Gyn & Ob t 75 612 (Nov) 1942 
n B1 lo k A and Duncan GW T m tc SI ck-A Co) d ration f 
Se r 1 T\ pcs of Inju S rg Csne & Obst 75 401 (Oct ) 1942 



The iiUTgicd Lhnia of \ orth AtfiertCJt 
April 1943 Ne^. } ork A umber 


indications for the use of blood and blood 

SUBSTITUTES IN SURGERY 


GEORGE SCHAEFER M D 


Thl purpose of this clinic is to emplmizc the importance 
of following a rational plan in using blood and blood sub 
stirutes m surgerj It has frequcntl\ been the custom in the 
past to order a transfusion or an infusion Icaiing the Iind 
and amount of blood or blood subsntute to the discretion of 
a subordinate In the last majontv of cases the amount of 
blood transfused has been 500 cc perhaps because ic has be 
come the custom to draw that amount from the donor Sim 
ilarh in the use of glucose and saline the amount gi\ en the 
paaenc has usualU been 1000 cc. since that is the amount 
made up m flasks It would be just as rational to give e\er\ 
"'Jth diabetes melhtus 10 units of insulin 
The Wide prevalence of blood banks has resulted m an 
increase in the number of blood transfusions Whole blood 
pl^ma and serum hai c been used mdiscnminatelj and in in 
suSicient amounts It is essential that the requirements and 
of the patient be carefulh considered and the 
3 vantages and limitanons of the various kinds of fluids borne 
m mind to obtain the most beneficial results from intrav enous 
i ^^^P' Then too one must consider the particular function 
o the blood that requires reenforcement * 


CONDITIONS 

Shoclc 


REQUIRING INTRAVENOUS AOMINIS 
TRATION OF FLUIDS 


mn q? classical picture of shock such as pallor cold 

Dtttsi^ ^ ^^pid threadv pulse shallow respiration low blood 
t ^u-xiety and subnormal temperature is to put oneself 
c position of trea ting late or uncompensated shock 

ul Surgeon in G\neco]ogj Qinic Sc Lu\,es Hospi 

Anendmt. riw Gjnecologist Sea Hospital ainical Assistant 

Obstetrician and G>-necologist. Queens General Hospital 
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In the majontj of cases the ftctor of shock is present or can 
be suspected from the type and extent of the tnuma or 
surgical procedure although tt is not sev ere enough to produce 
the classical clinicj) picture In man) such cases chanj,es can 
be detected in the blood volume and hemitocnt reading that 
arc indicative of impending shod The significance of hemo 
concentntion as an early sign of shod has been emphasized 
bv iMoon® Appropriate treatment at this srige will prevent 
the appearance of the dassical picture of shod White* and 
his to uorlers idv isc treatment m the presence of two or 
more of the svmptoms of shock and all waters agree that 
the best results arc obumed when the therapeutic measures 
arc instituted before the clinical sjmptoms have developed 

It IS generally accepted todav that an essential feature of 
shock regardless of cause is a disparity between the amount 
of circulating blood and the size of the vascular system This 
may occur either by loss of fluid from the circuhuon or by 
an uncompensated incretsc m the size of the vascular bed ® 
The mechanism of shock following severe injuries may be due 
to neurogenic or hematogenic factors Pain fnght and con 
cussion produce the neurogenic factor to winch hemorrhage 
and loss of plasma into the injured area may be added Of the 
vanous factors that operate m shock some arc a pnmao 
cause of the reduced blood volume others sceondarv to it 
The pathologic changes in the viscen resulting from shod 
are not specific but once eitabbslied are irreversible These 
changes in the lungs liver 1 idnevs and gtstro intcsrmal tract 
result from dilated congested capillaries hemorrhage and 
edema Tlie anoxia produced in the tissues is the result of 
these injuries is responsible for the irrtv ersibihtv of the shod 
syndrome ® 

In different clinical conditions the proportionate impor 
tincc of the vanous causative factors of shock vanes and m 
some more tlian one cause nuv be ^cnve In hemorrh ige the 
loss of blood IS the imporranc factor in bums it is chiefly 
plasma and in traumatic shock there is a loss of botli whole 
blood and plasma It is significant whether the fluid loss is 
sudden or gradual since a pitient can sustain a greater los!> 
of fluid ov er a penod of time than he cm if the loss is sudden 
The pnmary result of fluid loss is an ohgemia with associated 
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vasoconstnction decreased cardiac output and decreased 
blood flow This latter produces an ano\n and a resultant 
capillary wall and cell injury Hemoconcentration results 
from the generalized capillary wall injury 
Following a severe injury so called pnvtary shock fre 
quently occurs This is a vascular collapse in which the tone 
of the peripheral vessels is diminished refle^tly as a result of 
nervous and psychic stimuli ® ® The vascular bed is dilated to 
such an extent that the \ oliime of blood becomes insufficient 
to maintain an adequate output to the penphery As it is dif 
ficult to distinguish this form of collapse from true secondary 
shock, It IS urgent that such patients be treated immediately 
for collapse This treatment includes the administration of 
morphine (intravenously if necessary) getting the patient 
warm and placing him m shock position with the feet ele 
vated 

In secondary shocks due generally to the loss of blood or 
of one of Its components it is important immediately to rc 
place the fluid loss and to prevent further loss of fluid Re 
placement of fluid is accomplished by adequate blood or 
plasim transfusion Due to the irreversibility of the tissue 
changes when shock has been present for some time the 
prevention of further fluid loss is more difficult The use of 
O'jygen and adrenal cortical hormone has recently been 
added to our armamentarium for the treatment of this stage 
of shock Inhalation of oxygen is said to prevent further 
anoxia and the adrenal cortical hormone prev ents the in 
creased permeability of the capillary will and cell membrane 
However these measures are not always effective and it is 
sa est to treat shock before the tissue changes and clinical 
svmptoms have developed 

Hemorrhage 

Secondary shock following hemorrhage presents a differ 
ent therapeutic problem from pnmary shock If more than 
one third of the blood m the body is lost death will result 
un css the blood can be replaced rapidly Should the blood 
gradual the patient can be saved even when two 
t wr s of the total v olunic hav c been lost '' A patient who has 
ost a Considerable \ olume of blood from hemorrhage may not 
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appear different from a normal person however he cannot 
tolerate a further loss of a small amount of blood that av ould 
not affect a normal person 

In hemorrhagic therefore the ideal therapy is replacement 
with j)bole hlaod since both red cells and plasma have been 
lost When it is desired to give blood rapidly whole blood 
transfused by a direct method is best Since this would neces 
sitate having a compatible donor on hand this method is not 
always feasible Stored blood administered through i large 
gauge needle is almost as efficacious provided the stored 
blood IS not more than several days old As a general rule the 
fresher the blood the less will be needed 

If no whole blood is available piasvn may be given to tide 
the patient over the acute penod until whole blood can be 
obtained After a hemorrhage the concentration of hemo 
globin is little altered at first but then gradually falls as the 
blood volume IS brought bad to normal b\ the production of 
plasma from the patient s ow n rescrv e When the hemoglobin 
falls below a certain level this process of hemodilution does 
not continue Therefore when a low hemoglobin value is 
found at the start it is unwise to administer plasma alone 
The experience of the British has borne this out The im 
porcance of this is emphasized by the fact that hemorrhage 
treated before shock ensues is cured m 85 per cent of the 
cases whereas onlv 40 per cent arc helped after shod has 
dev eloped 

ESTIMATION OF THE AMOUNT OF FLUID REQUIRED 

The best therapeutic result would be obtained if the fluid 
lost by the body m hemorrhage from wounds or from the 
gastro intestinal tract were replaced by an equal amount of 
the same fluid The tendency has been to replace lost blood 
by an inadequate amount Since after acute blood lo^ hemo 
concentration occurs for twenty four to thirty sex hours the 
determination of hemoglobin values as a guide to blood loss 
is inaccurate during this penod The safer procedure would 
be to estimate the blood loss from the clinical picture and give 
250 cc more than the estimated value checking the hemo 
globm forty eight hours later and transfusing more blood as 
required One may expect a nsc of approximately 10 per cent 



INDICATIONS FOR USE OF BLOOD IN SURGER\ 337 

m the hemoglobin \ alue for each 500 cc of fresh m hole blood 
transfused 

Se\eral methods of esumating the loss of plisvia Inve been 
advocated The First Aid formula is to gue 50 cc of plasma 
for e\ er\ per cent of the bodv surface affected b\ burns 
Berkou'® suggests giving 100 cc of phsma for everv point 
the hematocnt is above 4? A formula for calculating the 
blood volume of a wounded patient bv companng the hema 
tocnt reading before and after a plasma transfusion has been 
devised b> Bushbv^^ and his co workers 
For controlling the fluid requirement of siirgicil patients 
several factors must be considered The amount of fluid lost 
from the gastro intestinal tract bv vomiting (gastne biharv 
and pancreatic juices) should be estimated and replaced bv an 
equal amount of 5 per cent glucose in saline Fluid lost bv 
insensible heat loss w hich mav amount co 1 to 2 liters must 
he replaced Maddock and Coller' found that about 1000 cc 
of fluid was lost b> the average surgical pincnt at the time 
of operation approximatelv 700 cc was lost bv vaporization 
usuallj due to the old fashioned custom of sw eating the pa 
operating table and to the use of w arm blankets 
and hot water bottles The other 300 cc was lost in blood 
'onutus and unne 

In certain se ere cases it mav become necessar> to do re 
peated simultaneous hematocnt plasma protein carbon di 
^^nmbming power and chlondc determinations^® to con 
'vater and eIectrol>te balance From these values 
ngether with the clinical picture and the volume and specific 
gravit) of the unne the degree of h> dration can be estimated 
^termination of the chlondes and carbon dioude combining 
of w^^ indicates the total base w hich is an mde\ of the amount 
tissues In a patient who is not vominng 
rliiA" ® retain fluid b> mouth the usual fluid intake in 
^ patient voids about 1500 cc 
„ I intake is adequate If parenteral fluids are 

foru ” cc for water of vaporization 1500 cc 

diarrh equal replacement of the fluid lost in v ommis 

Patienf^ hemorrhage and so forth In sev erelv deh> drated 
3600 ^ Ip ^ weight or about 

Coller’^ advises giving 0> gm of sodium chlonde 



per kjlognm of body weight for each 100 nig the plasma 
chloride must be raised to reach the normal of 560 mg per 
100 cc 

INDICATIONS FOR THE USE OF THE VARIOUS KINDS 
OF BLOOD AND BLOOD SUBSTITUTES 
In the choice of blood or a blood substitute one should 
have clearly in mind the paitictihr function of the blood 
that requires rccnforccmenr These functions are interrelated 
and include o\y gen transport by the cry throcvtes inamtcn 
ance of osmotic pressure and nutrition b\ the plasnn proteins 
coagulation by the prothrombin fibrinogen meclnnism phag 
ocytosis by the Iculocy tes and participation in the body re 
sponse to infection b^ the complement and circulating anti 
bodies * The general condition and age of the patient must 
ilso be considered for the rapid replacement of a large quan 
tity of blood in an old person even if trauma has resulted 
in moderately severe hemorrhage ina\ overburden the heart 
and result in cardiac dilatation Similarlv m patients suffer 
mg from asthma lobar pneumoma or other pulmonary dis 
ease rapid infusion of blood should be noidcd Severe 
reactions have resulted from the transfusion of blood into il 
lergic recipients so that even though the need for blood fol 
lowing hemorrliagc or trauma be great inquiry into the in 
gcstion by the donor immediately preceding phlebotomy of 
food or drugs to which the recipient is 1 novvn to be sensi 
me should be made One must also remember that in trau 
matic injuries and following surgical operations the patient 
will not be restored at once to full health Problems of nutn 
tion dehy dration and infection niav arise and the patient s 
ability to replace water protein and the formed elements of 
the blood will be impaired for some time 

Whole Blood 

In severe acute heutorrhigc unmodified whole blood is 
the best replacement It has the advvniages that vt can be 
administered rapidly no foreign substance has been added 
and the platelets are intact Its use is limited however in 
that a proper donor is not always available it must be in 
lected rapidly or clotting will occur and it must be given 
b\ direct transfusion Because of these technical difficulties it 
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IS seldom used at present except in such conditions as hemor 
rhagic diseases and jaundice 

Fresh citrated blood a few hours old is as effecmc as 
unmodified blood in hemorrhage It fortifies the blood m all 
Its functions and nil substitutes are inferior to it except in 
cases of se\cre bums m which there is a marl ed hemocon 
centration and plasma has been proved to be more useful 
Citrated blood stored for a few da>s is almost equivalent 
to fresh blood Stored blood mn) be used where the need is 
for er> throcy tes \r\ acute heiuonbage shock Itisfrc 

quently used as t prcopcrativc or postopentive measure 
However blood stored longer tinn one w eel isrelanveh in 
efficacious 

Plasma 

•^s an emergencN measure in hevjorrba^i, m the pre en 
uon of shock and in shock plasma and serum have been nd 
vocated by a number of workers Although whole blood 
IS the best rcstoram c agent in acute hemorrhage unless the 
hemorrhage is verj extensive the loss of erythrocytes is nor 
of serious import and plasma b> restoring the blood v olume 
agent m preventing and combating shock 
However the plasma or scrum per se is not sufficient and 
fi^ood should be given as soon as it is available Jane 
'vay found in a senes of patients w^tIl bleeding peptic ulcers 
whose hemoglobins were 50 per cent or less that the use of 
p asma alone was frequently accompanied bv reactions and 
y a fall in blood pressure The amount of plasma to be used 
epends entirely on the seventy of the condition in some 
instances 250 cc is sufficient at times as much as 2500 cc mav 
oe required 

Piasr^ has been used extensively for the treatment of 
ii^is The difference between bum shock and shock due to 
ut CT types of trauma is that in the former the degree of 
emoconcentration is greater Harkins*'* states that 60 to 75 
f 1 deaths in bum cases are due to shock We 

J j ^ deaths are to a large extent preventable b\ the 

I icious use of phsma instead of overburdening the circu 
ory system with whole blood and drowning the body tis 
es win overdoses of glucose and saline 
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The advantages of plasma ire that it nny be prepared 
tested and stored in large quantities for long penods \\ithout 
deterioration It may be transported easily and adimnistered 
simply requiring no particular care such as rcfngention and 
wishing As interval thenpv plisini prevents and combats 
oligemia ind icidosis and miinnins the plasmi proteins and 
blood pressure so tint when whole blood is siibsequcnth 
given Its purpose is to overcome secondirv inemn rather 
than shock The use of plasma enables prompt surgical treat 
ment avoiding the delaj of awaiting whole blood transfusion 
Liquid plasnn is most rcadil) idmtmsfcred but offers the least 
resistance to bacterial growth FTozen plasnra preserves the 
various protein elements but must be rapidly thawed out it 
37 C Dr/erf p/iw/T IS most comcnicntlj transported but re 
quires expensive equipment for large scale production and 
must be regenerated with distilled water 

Physiologic Sodium Chloride Solution 

In considering the use of intravenous agents other than 
blood in patients in whom there is a disturbance of water 
balance one must evaluate the degree of h> dration the elec 
rrol)te balance and the nucntiona! state” The bodv water 
IS classified as intraccllulir and extracellular the litter as in 
tersntial and intnv iscular The interstitial fluid is tlirce times 
as large as the mcrnascular During extracellular water loss 
the plasma volume up to i certain point is maintained at the 
expense of the interstitial fluid but be>ond this point the 
plasma volume diminishes with resultant henioconcentration 
Thus hemoconccntration with reduced plasma volume in 
dicatcs a serious reduction in extracellular fluid 

The loss of electrolytes occurs chiefly through vomiting 
The chloride ion is the pnncipal electrolyte lost witli gastric 
juice and if this loss is great hypochlorcmu and ilkalosis re 
suit Sodium IS lost principally with pancreatic juicc and 
bile and acidosis may result from loss of these juices When 
chlondes are lost only small amounts of fluid are neccssarv 
since water and elcctrolyre retention are greater When so 
dium IS lost larger amounts of fluid may be given since 
neither vvater nor electrolytes are retained obviating the 
danger of retention edema In the dehv drated patient who is 
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acutel) ill the use of sodium alone is insufficient since the 
blood ma> become more concentrated Adrenal cortex will 
help fix the sodium in these cases In hypoproteinemia where 
there is already a fixation of sodium chlonde in the tissues 
the use of adrenal cortex is contraindicated In marked de 
h> dration the renal function is often impaired and the use of 
large amounts of salt solution is associated with edema In 
such cases glucose should be used since it causes an increased 
renal flo\\ and increases the plasma v olume 
The routine use of large amounts of saline solution paren 
terally has resulted in degeneration of the heart muscle and 
kidney and in edema of the lungs * 001101 “ and his co 
workers found that when 5 per cent dextrose in saline was 
given to surgical patients all of them developed edema of 
the lower back and ankles whereas when the solution was 
changed to 5 per cent dextrose in distilled water the re 
tamed fluid was promptly excreted The common practice 
of using ph) siologic saline m shock accompanied b> loss of 
plasma must also be deprecated Although the infusion of 
plasma produces a temporar> nse in blood volume with an 
^parent improaement in the patient not only is this of short 
duration but it is accompamed by such a marked dilution of 
the blood that the serum protein is reduced to an edema 
level The saline leaks out of the blood stream not as such 
but as diluted plasma thereby actually increasing the rate 
0 protein loss As a consequence of the loss of protein the 
osmotic pressure of the blood is lowered permitting the loss 
o fluid into the areas of injury and throughout the \iscera 
accentuating the pathologic changes therein 

Olher Agents 

Gu7n acacta and adrenal cortical honnone have been ad 
'ocated at intervals by some for the treatment of shock Gum 
acia IS considerably less effective than blood or glucose 
much more dangerous Amberson ^ has listed the objec 
ons to acacia The sedimentation rate of the red blood cells 
hii^e^^ ^ increased and the cells are coated w ith gum thus 
diffusion of oxygen The osmonc pressure is 
forty-eight hours since the 
eaves the blood stream rapidly The gum is fixed m 
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the li\cr and this retention results in j diminution in the con 
ccntration of plasma proteins Antigenic reactions are fre 
qucnc 

\drcnal cortical homione has been of some value in the 
prevention of fluid loss in cases of severe bums Rhoads®'’ and 
his CO workers believe that the capillaries mav regain their 
normal permeability more rapidlv when the patient is given 
adrenal cortical hormone 

CONCLUSIONS 

1 1 he requirements and characteristics of the individual 
patient must be considered in order to obtain the most bene 
ficial results from the use of blood and blood substitutes 

■’ A knowledge of the advantages and limitations of the 
various kinds of fluids used intrav cnouslv is essential for their 
judicious use 

3 Treatment for shock should be instituted before the 
classical clinical picture is manifest 

4 Changes in the blood volume and hematocrit reading 
are indicative of impending shod 

5 \^Tiole blood is the ideal replacement for hemorrhage 
J how ever plasma is cxtremciv useful as interval therapv until 

' whole blood can be obtained 

(5 In the replacement of fluid lost by the bodv the best re 
suits are obtained when an equal amount of the same fluid 
IS used 

7 The routine use of physiological saline should be 
av oided except when specifically indicated since it mav pro 
duce or aggravate tissue edema 
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THE TREATMENT OF INFECTED WOUNDS 
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and 

FRANK GLENN MO FACSJ 

liiF trearmenr of traumitjc jnd infected wounds received 
a tremendous stimulus from studies earned out dunng World 
War I Among these CM o contributions stand out the Carrel 
Dakin Technic tn the treatment and prevention of mfcctions 
and rhe radical debndenicnr of wounds to remove nonwable 
tissue togctlicr with bacterial contamination These additions 
have stood the test of time and now well into World War 11 
uc can depend upon them During rhe intervening >ears 
n w methods have been developed particularly the use of 
Chemotherapeutic drugs Scvenl of these are well established 
otlicrs entirely new 

W-^e wish CO discuss these various treatments m order to 
provide a basis for their evaluation m surgical infections 

CARREL DAKIN S SOLUTION AND OTHER CHLORINE 
LIBERATING MIXTURES 

For two decades Carrel Dal ms solution has been used in 
the treatment of infected wounds The results obtained hive 
m general been exceUenr frcshviounds recenclj infected and 
old chrome suppurative processes have responded well The 
slow liberation of cbiorinc in a wound containing necrotic 
tissues inhibits the growth of baccenj kills man) of them 
md with the continued How of the solution literally washes 
out the wound freeing it of infected foreign bod> matena! 

From the D psnmcnt of Sui^ ty of the N \ ork Ho p tal and 
Cornell Univers ty Med cal CoUege 

t Assistant Professor of aifliol Sureer) C rn 11 Un ve t> Med c 1 
College Ass stant Attending Phjscsan New York Hosp 1 1 Ass rant Vs t 
me Surgeon Bellevue HospimI 

IAssoc»lP Professor of On cal Safety Corn U Urn rs t\ Med cal 
College As ociat Attend ng Surgeon N v \ork Hosp r 1 
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It IS the mechanical and chemical effect that cleanses the 
wounds In chronic suppunnon this facilitates healing after 
eliminating the infection m fresh wounds it prevents in 
fection 

Fresh wounds to be treated with Carrel Dal in s solution 
must after debridement and reparatue procedures have small 
pliable perforated rubber tubes so placed that all interstices 
of the wound will have a continual flow of the solution The 
tubes are best held m place by gauze loosely packed in the 
wound The skin IS protected bv vaseline gauze Immobihza 
tion IS essential for success The treatment should be con 
tmued until bacterial cultures show no hemolytic strepto 
COCCI and smears reveal a minimal number of bacteria eight 
hours after discontinuing the solution During the first 
World War manv wounds were closed bv delaved suture 
after using this method to disinfect them 
The use of Carrel Dal m s solution requires a great deal 
of effort and meticulous attention to detail Manv other 
chlorine liberating substances have been brought out in an 
attempt to diminish tlie work required None of these are 
as satisfactor) as Carrel Dal m s solution This solution de 
tenorates rapidl> It should be prepared daily and kept in 
colored bottles at low temperature Daboratt delivery svs 
terns of glass and rubber tubing that require constant and 
expert attention must be used The skin must be protected 
The necessanly frequent dressings and adjustments of tubes 
mav be considered m the light of the Orr^ and Trueta re 
ports actually to interfere with the healing process The 
many satisfactor)^ results obtained with chlonne liberating 
solutions however indicate that thev will continue to bt 
used especially m massive wounds with extensive slough \ 
combination of sulfonamides and chlorine liberating mtx 
mres such as azochloramide and sulfadiazine as proposed bv 
K K bas shown a synergistic action that promises a 

nigh degree of efficiency both as a bacteriostatic and bac 
teritidal agent 

THE SULFONAMIDES 

Principles of Action -The action of the sulfonamides is 
^ destroy bacteria but thev inhibit 

r growth and multiplication Tn overcoming infection or 
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hate stood the test of time and now w cll into World War 11 
we can depend upon them During the intervening >ear5 
new methods have been developed particularly the use of 
chemotherapeutic drugs Sctcnl of tlicsc arc well established 
others entirely new 

\\c wish to discuss these v mous treatments m order to 
provide a basis for their evaluation m surgical infections 

CARREL DAKINS SOLUTION AND OTHER CHLORINE 
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f or two decades Carrel Dakms solution has been used m 
the treatment of infected wounds The results obtained have 
m general been cxccUcnt fresh wounds recently infected and 
old chronic suppurative processes have responded well The 
slow liberation of chlorine m a wound containing necrotic 
tissues inhibifs rhe growth of btetena kills man} of them 
and with the continued flow of the solution literally washes 
out rhe wound freeing it of infected foreign body matenal 
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coca colon bacilli and the anaerobic oi^anisms The first 
three named are it seems e\ er present they arc aerobes the\ 
grow and increase throughout the wound and imade the ad 
jacent tissue The anaerobic streptococci and the gas produc 
ing bacilli and spores will multipK only under special condi 
tions usuall> these include a diminished o\ygen suppl> and 
the presence of necrotic muscle tissue The results of the 
bacterial action of the aerobic orgamsms often provide the 
conditions favorable for the grouah of anaerobes and thus 
the tvv 0 bacterial groups are m a sense synergistic 
Importance of Debridement —The actual bulk or amount 
of necrotic tissue is of importance because it serves as an ex- 
cellent culture medium for the aerobic as w ell as anaerobic 
bactena The disintegrating organic material inhibits or neu 
tralizes the bacteriostatic action of the sulfonamides and if 
the amount of necrotic material is great enough it will pre 
vent the sulfonamides from reaching the bactena Hence the 
removal of necrotic organic matcnal is essential for it not 
only reduces the medium for the aerobes but also tends to 
prevent the establishment of conditions favorable for anae 
robic growth 

factor of Sohtbtltty —The solubility of the sulfonamide 
may determine how much of it will be utilized and to a 
cgree how quickly The ideal drug requires that it go into 
So ution readily enough to be immediately bacteriostatic bur 
s ovv y enough so that it will not be taken up by the viable 
tis^e and removed quicU> from the wound Because the 
are bactenostatic and not bactericidal if they 

Ota ly removed the infection is delayed rather than cured 
tem of rhe bactenostatic action locally and sys 

iive'm \ eventual cure if the normal protec 
^uisms of the tissues to overcome an infection are 


or rnn^*^ ^^nmnstratton ~\n the treatment of traumatic 
dnirr wounds the local applicanon of the 

amide IS Because of Its solubility sulfaml 

S cm in ^ choice It may be used m amounts up to 

total wound and if there be multiple wounds the 

For^^stermcadmm 
azole and sulfadiazine arc preferable because 
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of ilic few assocntcJ toxic reactions and the ease witlt which 
the> arc 'idmimsrcrcd Both maj be given b> mouth Four 
gin in an inicnl dose followed b> I every four hours 
should establish ind mamnin a sarisftctorv therapeutic blood 
iescl of 6 to 10 mg per 10 cc If oral idministnnon is not 
feasible they may be gi\cn intravenously m 5 per cent solu 
tions of the sodium salts m stenle water Tlie subcutaneous 
ndmmistntion of these drugs his lost previous populantv 
because of the local imration they produce These general 
instructions ma\ be followed in the trcncment of established 
infections 

During the idmmiitntion of the sulfonamides tare must 
be exercised to note any of the toxvc re tenons that may occur 
md to discontinue the drug if they be of possible senousness 
A blood level dercnnmaijon should be made even mo or 
three days and used as a guide for dosage \ finid intake 
should be mamtamed fbir will result m t urine output of at 
least 1 000 cc daily I xammarion of the urine for red blood 
cells and albumin should be repeated duly If the infection 
U severe and accompanied by an elevation of temperature 
the drug should be continued for four or five days after the 
temperature returns to normal The local ippearince of the 
wound if It be unsatisfactory may indicate the further u*:c 
of the drug In instances where the infection has been well 
established before treatment is instituted it is a good prac 
ticc CO secure a therapeutic blood le\cl of the drug before 
surgical inten enfion is attempted 

ZINC PEROXlOe 

In infections bv anaerobic nonhemolytic streptococci zme 
peroxide as demonstrated by Mclcney “ is specific Anaero 
bic infections arc m ail probability^ far more frequent than 
genenlly realized owing in large part ro deficiencies m the 
making of bacteriological cultures These organisms are com 
mon inhabitants of the onl cavity the gaatto intestinal tract 
the femile gemto unnary tract and the skm surface A patho 
gemc role is assumed by this group of organisms wherever 
they flourish as in tiaumatjc or surgical wounds with necrotic 
tissue a diminished blood supply and a lick of oxygen 
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\\ ounds about the mouth the abdomen and near the but 
rocks in particular those communicating with the rectum are 
most frequently infected b\ the anaerobic streptococcus 
bandusk) Pulaski Johnson and Alclencv ha\e in a recent 
study of 170 consecutne infected wounds on a general sur 
gical service demonstrated nonhcmolvtic streptococci in 
tvv enty nine on anaerobic culture This indeed emphasizes 
the urgent necessin for cultunng all wound infections for 
anaerobic organisms 

Zinc peroxide is a whitish cr\stalhne powdered material 
that under proper conditions in a wound slowly liberates 
oxygen and inhibits the growth of anaerobic nonhemolytic 
streptococci The action is indirect it is bactenosntic rather 
than bactericidal Zmc peroxide is activated b\ heating for 
four hours at a temperature of 140® F Once acti\ ited it should 
be kept in air tight containers and should be efficacious for 
eight months to a \ ear It is nitxed w ith sterile w ater to form 
a thin paste which will permit its flowing into evcrv possible 
portion of a wound If the wound is open it is well to fill 
the entire cavin with the material It is covered with a layer 
0 moist gauze There is then applied a rubber dam or vase 
•ne gauze cov enng in an attempt to prev ent drying of the 
7mc peroxide w hich tends to cake in the w ound dry it is of 
it t value The wound must be kept moist Wounds should 
® ressed once in one or two days the dned zinc peroxide 
removed the wound flushed with silme md more of the 
^aterial introduced Immobilization facilitates the normil 
processes of wound healing 

difficult to introduce zinc peroxide into 
to m ^ these in particular great care is needed 

the having 1 thin mixture which will readily flow into 
w furthermore the protection of these 

nwrr ' rucans of coverings which wall keep moisture and 
gen ^om escaping is imponant 

turcthafl?^ infections cspecialh those of an extensive na- 
‘'umetim frequently upon the abdominal wall and 

nized re^ great proportions before thev are recog- 
>dc niore than simple application of the zmc perox- 

^ must have excision of all necrotic and infected 
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tissues This IS 3 laborious task which requires meuculous 
skill and unfaitenng courage Then wth excision complete 
the resulting Abound ts treated with zme peroxide 

The anaerobic nonhemolytic streptococci are frequently 
CO be found m mixed infections with fusiform bacilli and 
spirochetes the human bite is the most common example 
These organisms are most diiTicuIc to nd the wound of and 
arc extrcmely resistant to those measures that enable us to 
overcome infections of an aerobic nature Here again re 
nioval of necrotic and infected tissue followed bv the proper 
use of zinc peroxide accomplishes excellent results 

There is a definite place for zinc peroxide in the prophy 
laxis of wound infection as has been rcpcatcdlv pointed out 
by Melency and his co workers If a wound is contaminated 
with anaerobic organisms or if its location adds to the Iii e 
hhood of Its being contaminated then the introduLtion ot 
zme peroxide into the fresh wound and leaving it open ma\ 
^ avoid serious infection 

Zinc peroxide to be of true value must according to Me 
leney (1) be an active preparation (2) come m close con 
tact with even part of the infected surface and (3) be kept 
wet 

DIAGNOSIS AND TREATMENT OF GAS GANGRENE 

Gas gnngrcne is usually the result of growth of three 
anaerobic organisms Clostridium wclchii C! septiquc and 
Cl ocdematicns These organisms arc frequently carried into 
deep traumatic wounds by fragments of clotlung Form 
natcly gas gangrene is rclauvely rare m ordinary surgical 
wounds but large areas of necrotic muscle m deep w ounds 
provide ideal anaerobic conditions for the growth of these 
organisms 

The diagnosis of gas bacillus infccuon in a w ound is dc 
pendent upon bactcnological examination The presence of 
a copious watery dirty discharge with a sweet mustv odor 
is highly suggestive This with the demonstration of gas in 
the tissues by x ray may justify the diagnosis for therapeutic 
purposes In traumatic wounds the early rapid bacteriological 
examination is of tremendous value 

The best preventive means are (I) debridement (2) sul 
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fonamide therapy and (3) gas gangrene antitoxin Thcrccom 
mended dosage of the last named is 300 intcmitional units of 
Qostndium welchij 1500 1 U of Cl scptique and 1000 I L 
of Cl oedcmatiens 

In treatment the most consistently good results ha\e fol 
lowed early operation with the excision of all infected mus 
cle the wound being left completely open If the infection 
IS rapidh progressive amputation should be done The 
wounds are best treated with the sulfonamides and 7inc per 
oxide Antiserum therap) is insisted upon bv man> and con 
sists of a constant intravenous dnp of 100 cc scrum diluted 
m 1000 cc of normal saline The value of \ rav thcrapv^ is 
3s vet not complete!) established and vve would be reluctant 
to discard those measures in which we have confidence for 
those wc regard ns uncertain 

X RAY THERAPY 

l^clle\ and DouclF have recently pubhshed an account of 
their cxpencnccs over a penod of twelve years with the treat 
ment of gas gangrene or Welch bacillus infection by \ rays 
Ihe results of these workers arc very encouraging They 
have collected reports on over 200 patients with less than a 
10 per cent mortality They advocate immediate treatment of 
infection with a dosage of 100 roentgens repeating this dail> 
until the infection is overcome In their estimation the use of 
^ e sulfonamides is contraindicated as is debndement and am 
putation The cases reported bv these men however in many 
instances lack adequate bactcnological data for the establish 
nient of diagnosis 

Mow at* in England reports that he has been favorably 
impressed b) his results from x ray treatment in a few cases 
u what he believes were gas bacillus infections his report 
also lacks specific data 


PENICILLIN 

p in 1929 noticed that a mold later identified as 

niciiiium notatum caused lysis of staphylococcus colonies 
Srow ing together on agar plates From the mold he 
Dated the active pnnciplc containing this property and 
amc It penicillin This first crude preparation has been 
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purified until it is 1000 times as ^ron^ as that first used“ and 
also has been produced in cryKalline form At present the 
evact chemical composition K not known The mold Pern 
cdhum noratum is easily grown in qutntmes and b> methods 
of extraction gi\ es nse to large yiel^ of the active principle 
which may l>e assayed Although nontoMc for man pemedhn 
IS extremely deadly for bictena 

This new drug has a remarkable effect in vitro on many 
gram positne organisms both aerobic and anaerobic and m 
addition the gonococcus and meningococcus arc also affected 
The gonococcus shows complete inhibition of growth in 
1 2 000 000 concentrations of penicillin uhiie in a concen 
tration of ! I 000 000 the same is true of the meningococcus 
staphylococcus streptococcus and anthrax tetanus and 
\\ cich bjcilh It IS not clear how susceptible the gram nega 
twe organisms arc to this drug but at least they arc more 
resistant thin the grim positne bacteria Although extremely 
effective m vitro for gas producing orgimsms penscillm is 
probably mtffeccivc against the tubercle bacillus and may 
show htile acmitv for the anicrobic streptococcus' which 
responds so well to zinc peroxide Penicillin has been shown 
to be effective against both parent ind sulfonamide fist pneu 
monococci in mouse infection experiments' Two strains of 
staphylococci however have proved resistant to it ' 

Penicillin may be cither bacrenostatic or bactericidal m 
iction depending upon experimental conditions " It causes 
no l\ SIS of the organisms The concentration necessary to kill 
IS comparable to that of gramicidin and tyrocjdine rather 
than the sulfonamides 'Hie sulfonamides cause only a slow 
ing up of the rate of growth but penicillin also causes death 
of the organisms By cultivating staphvlococcj m the pres 
ence of penicillin thev become resistant and after sixteen 
w eeks are able to grow in a concentration lOOQ rimes stronger 
than that which inlwbifed the parent bacrcru The active 
agent is readily filtrable and is not destrov ed b\ boding for 
T few minutes 

Despite powerful antiseptic properties peniciBm is non 
irritant to tissues At concentrations of 1 500 it does not 
embarrass leukocytic activity in vitro Since the effect of 
chemotherapy depends largely upon leukocytic acnvitv this 
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IS particular!} impornnr As penicillin is less toxic to IcuVo 
evtes than the sulfonimides it should make an admirable 
focal application Applied focall} to the brain in 1 1000 con 
centration the drug has no ill effect The activity of penicillin 
IS in no way interfered with b) scrum blood pus dead tissue 
or peptone 

Penicillin is nontoxic and can be administered b> an> route 
It IS rapidl} destroyed by acid md therefore large losses arc 
to be expected with oral administration It is absorbed from 
the intestinal tract subcucancousl} , intrtpentoneallv mtra 
muscular]} and can be given intravenoiislj Elimination is b) 
wav of the kidnejs m an active form A portion of the drug 
IS inactivated in the bod} and does not appear in the unne 
Owing to Its rapid elimination b\ the kidncvs frequent or 
constant administration is ncccssarv A continuous iniraven 
ous drip has been the simplest as well as the most useful form 
ot administration Oil suspensions and drv pellets have been 
used with success Several methods have been employed to 
g'et the active substance past the stomach where it is de 
s>troved bj acid such as neutralizing the acid placing the 
compound m capsules or putting it into the duodenum b\ 

^ ^ pcmcillm IS inactivated by feces there is 

e or no effect following rectal administration Lotallv the 
tug can be used even m the eye 
rorccnon of animals expcnmentallv infected b} lethal 
OSes of streptococci and snphv lococci has been dramatic 
1 ice are protected against I 000 000 times the lethal dose of 
streptococci given intrapcntonealh b\ 1 5 mg of 
nia m injected subcutaneousl} Thij treatment Ins been 
un to be effective if started eight hours after infection 
in results have been reported When used 

en cases b} Flore} and his co workers^'' a favorable thera 
with^ was obtained in each case In hve patients 

staphvlococcal and streptococcal infections pemciUm 
vloco*'^? Jntnvenousl} to one bab} with a persistent staph 
was infection it was given bv mouth while it 

infection locall) to the e>e in four patients with eve 

'^vntbts) preparanon of penicillin one nn\ expect 

of the chemical compound With adequate quan 
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nties for research and clmical tnaJ there m3> be opened an 
entirely new field of chemotheiRpy Ac this time peniciUm 
offers a most promising agent for the treatment of infections 
but It IS cntireh m the experimental stage 

GRAMICIDIN 

It Ins been knQ\\n for manv jears that certain bactena 
inhibit the growth of others m a selective manner The pres 
ence of one bacteria niaj greatlv accelerate the growth of 
mother \\ ith these facts m mind Dubos** attempted to iso 
htc an acme principle produced b\ one bictermm to be used 
in frcamicnr of mf tenon caused bi others In 1939 by the 
use of peptone cultures of the aerobic sporulating organism 
Baedfus brcMs isolated from the soil he produced a soluble 
principle evrrcniei) roxit to gram posimc bacteria Dns he 
called tyrothricvi Tvrothnem his m turn been split mto two 
active parts j.rmneid';/; and tyroiidsne These latxer sub 
stances differ in their chemical composition and also their 
I action on bactem although both arc extrcmcK acme against 
gram posime organisms 

All three compounds are acme against gram positive bac 
tena In addition c>rocidine is active against some gram 
negative species Gramicidin is completely macrive againsr 
gram negame bacilli but is modcrarclv active towards the 
mcnmgococcus and gonococcus 
In sradies using tissue cuJrure rechnic gramicidin has been 
found to be more effeeme than tvrocidme against most of 
the gram positn e bactena studied 

In addition to being active against bactena these sub 
stances are also toxic for man When injected intravenously 
they arc exiremels dangerous and ciu«: deadi for dogs or 
mice when even very small amounts are used In vitro there 
is a powerful hemolytic action on red cells from human rab 
bit or sheep sources At present it is not proved that this 
propert)’’ is not present m each of these compounds In spite 
of the hemolytic effect there is no evidence of damage to 
tissues Of obvious effect upon the leukocytes 
The effect of gramicidin is inhibited only to a small extent 
by serum tissue extracts or peptones Administered orally it 
fills to diinigc or produce lesions of the gastro intestimJ 
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tract and locally it accelerates \\ound healing It is not tOMC 
applied localK to wounds or mucous membranes Injections 
of large amounts into closed ca\ tries of the bodv are accom 
panied b\ both local and general to\ic effects 
Gramicidin given oralU although not to\ic is meffec 
tive*^ WTien given bv mouth to animals harboring suscep 
tiblc organisms in the gastro intestinal tract there is no effect 
even when 160 times the m vitro kilhng dose is given How 
ever when mice arc infcacd mtrapentonealK wath large 
numbers of v irulent pneumococci it is found that gramicidin 
giv en subcutaneously w ill protect them It giv es protection 
even when administered several hours after injection of the 
organisms 

The clinical use of gramicidin m twelve cases in which 
gram positive bacteria were present* showed no damage to 
tissue and marked beneficial effect in most instances with 
increased wound healing and no evidence of toxicity In an 
other senes of fiftv eight localized infections*® consisting of 
ucers caused bv the Streptococcus hemoKticus Staphylo 
coccus aureus and Streptococcus faecalis it resulted in ster 
Hization and healing of the wounds 

though gramicidin has no effect when administered 
ora \ It is deadly when given intravenously and had best not 
l{f closed caviaes of the bodv When used in 

ca wounds infected with gram positive organisms it shows 
cventuallv be used to irrigate infected 
blo^ cannot be allow ed to come in contact wath the 

^^^3m At present the use of gramicidin must be re 
S ^ as cntirelv experimental 


COMMENT AND SUMMARY 

neu K infected wounds is ever changing and 
menrar being added to our therapeutic arma 

widelv^^^/l ohlorme liberating muxtures hive been 

crcditeH^^^ twentv vears and by and large are 

peroxtrip results when properlv employed Zinc 

for the a ^ k^^ demonstrated bv Meleney to be specific 
druffs Ponhemolvtic streptococcus The popular 

cvaluannn r l sulfonamides but a more critical 

oi their wonh is indicated lest they be forced to 
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carr> the burden of imdequaic surger> and fall into disfavor 
The sulfonamides nevcnhelcss are in man> respects the most 
ideal chemicals >et available for the treatment of the common 
infections It must be remembered that success is dependent 
upon direct contact with the offending bacteria and that pus 
necrotic tissue and foreign material tend to prev enr this con 
net Furthermore the lad of a demonstrable specific effect 
upon rhe anaerobic bacrena requires that necrotic muscle and 
other substances conducive to a diminished available oxygen 
be removed There remains therefore the principles of 
debridement and the prevention of tissue ischemia m treat 
inent of all traumatic wounds If these are alwavs fulhlled 
much ieewav remains in the later treatment whereas if they 
are nor adhered to the best methods are doomed to failure 
The introduction of any new method or matern! of prom 
ise m the treatment of infection is accompanied usuallv b> 
renewed interest m the sub;ect Under such circumstances 
greater attention to all details of treatment should result and 
the total of these make for success Penicillin ma\ on the 
basis of Its present limited clinical application become the 
outstanding substance in the treatment of infection It lacks 
toxic effects upon tissue and iv lethal for a laj%,e number of 
bacteria in extremely low concentrations T he production of 
this matenal however because it is the product of bacterial 
grow til IS tedious and difficult It remains for its production 
to be increased before extensive clinical investigation can be 
undettal en 
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SURGICAL MANAGEMENT OF TRAUMATIC LESIONS 
OF THE ARTERIES 


GERALD H PRATT MD PACSt 


Thf first World War was a snmulation to s ascular surger> 
and the contnbutions made at this time exceeded greath 
those in an> similar surgical era Surgeons have ah\a>s been 
interested in the possibilities of operatme on the vascular 
System but the dangers and the frequency of failure relegated 
the Morl to the hands of the fen masters such as Matas 
Surgical history is replete with the names of such technicians 
as John Hunrer Bilroth Trendelenburg Mil uhez Abanc 
Jew Moynihan Murphy Halstead Carrel and others who 
were interested m the vascuhr svstem but while great steps 
were taken m the understanding of the physiological prob 
Icms little clinical success could be reported With the co 
ordination which developed m surgical work and the allot 
menc of these patients to specialists m various fields during 
the World War the nght men and the opportunities were 
combined and m the afters ears the residual problems of 
aneurysm ulcerations and the like could be handled more 
clearly from this service experience In the final analysis the 
fate of the individual and any of his parrs depends entirely 
on the maintenance of the blood supply Pirticularly is this 
true m traumatic w ounds \\ here the decision as to amputa 
tion and level will depend upon the maintenance or failure of 
circulation in a high percentage of instances We will con 
sider in this discussion those lesions related to trauma both 
direct and indirect as well as the effect of elements and en 
vironments on the circulators system 


From tl New \o k Post Gradual Med I School nd Hospt 1 
Columbia Unversity 

t Assistant Cl meal Profes or of S tgcry P st Grad ate \I dical Sch I 
nd Hospital Columb Un ersW Surgeon \asculr Srv e nd As 
si tant Attend ng Surgeon Ne \ork P st Graduate Me 1 cal Scho tad 
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This ^\ar, with its multiplicity of scattered fighting zones 
ranging from tropics to the arctic Mill bring the vascular 
problem more to the front Nonacclimated men must live 
and exercise m temperature extremes to which even natives 
succumb We must expect therefore, to see an increasing 
number of complications both in military and later, in ci\ d 
life and be prepared for them A high toll in the armed serv- 
ices Mill be exacted by lesions m this field Already one major 
battle on the Russian front has been decided by a sudden 
disabling of several divisions of Rumanian troops not pre 
pared by acclimatization for service before freezing Lenm 
grad and a clever Russian general who tool advantage of 
the simultaneous temperature and troop change carries a 
Marshal s baton today We are but barely avv are of the medi- 
cal implications of this w ar as yet 


CLASSIFICATION AND INCIDENCE 
Outline of Arterial Discvsfs in Rfiation to Trauma 
1 Injuries to arteries 
(a) Lacerations 
{b) Contusions 
(c) Thrombosis 
^ Spastic lesions of arteries 

(a) Ravnauds syndrome 

{b) Traumatic segmentar\ arteriospasm 
(c) Frost bite 

3 Aneurysm 

(<i) Arterial 

(b) Arteriovenous 

4 Occlusive arterial diseases 

(it) Arteriosclerosis 

1 Without diabetes 

2 With diabetes 

(b) Thrombo angiitis obliterans 

arterial system we must consider those 
'''irh the''" dd arterial system pnmanly and which 

occlusion^^ d exposure or trauma may precipitate an 
and those lesions occurring in a vascular system 
f-'^!^friples in the first category are those 
a s due to one of the occlusions (see outhne) or 
en\ mg tendency to spasm as in Rivnauds syn 


previously 
damaged w 
'^ith Tn un 
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drome .md m the second category those m which as a result 
of direct or indirect trauma or of e\posure of traumatizing 
cniironmenta! conditions previously nornia! blood vessels 
become pithoiogic cither temporanh or permanentl) 

Some idea of the incidence of occlusive arterial disease has 
been obtained b\ a recent studv vve have completed of 536 
people over fort) who had been worl mg for fifteen >ears or 
more These findings indicwed that 46 3 per cent of the men 
ind 199 per cent of the women showed arterial impairment 
cither bv arteriosclerotic changes on x ra\ or subnormal 
oscillomccnc readings (less than % oscillation m onl) one 
foot) This sex difference m the evidence of arcenosclerocic 
conditions was further emphasized by the demonstration that 
w lulc 43 per cent of the men had calcification on x ray study 
onl) IS per cent of the females had it and of the advanced 
calcifications (beading plaques and so forth) while ’8 per 
cent of the males showed this change none of the women 
had it The fact that sclerotic changes occur m such a high 
percentage without symptoms was further demonstrated b\ 
the revelation that only 19 per cent of those with cilcifica 
tion showed an) ibnc»rmaht> m the osallomernc readings 
7 his point is made to emphisize that near!) half of ail the 
KCivc men over fortx have an undcrly mg arteriosclerotic 
change which four times out of five is subchnical but must 
be considered when severe aggravation may develop 

INJURIES TO ARTERIES 

Lacerafions 

When a major wound is encountered where obviously an 
arter) has been injured the first treatment is to stop hemor 
rhage and in most instances this is best done by applying a 
tourniquet In the application of the tourniquet certain ana 
tomicai points must be remembered 

First atd 

1 Applv the tourniquet above but as close to the v ound as 
IS feasible 

'» A pad placed directly over the arterv will increase the 
effect 

3 The hour and the mmotc of the application of the toumi 
quet should he marked on a tag on the tourniquet 
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4 Where there \\ill be considerable time intenenmg bet\\een 
the application of the tourniquet and the entrance of the 
patient to the operating room the tourniquet should be 
loosened at least e\en hour and then re applied 
■' Clean and if possible sterile dressings should be applied to 
the uound and the part splinted before movinc the pa 
tient This is fundamental 

In the dressing room (Depends upon equipment) 

The clothing etc surrounding the wound should be cut 
awa> the area surgicalK prepared and if feasible the 
\essels clamped with a sterile hemostat and the tourni 
quet removed 

In the operating room (Earl> arterial lacerations) 

Careful preparation of the wound site with cleansing com 
plete debridement and so on is fundamental 

Studies b) Halstead Matas Babcock AIurra\ and Best as 
"ell as our own experiences show that manv more lacerated 
can be sutured than was thought possible If a fur 
blood flow can be demonstrated from the proximal end of 
the aner\ repair is w orth considenng e\en if complete divi 
Sion has occurred Thrombosis max be present in the trauma 
yzed xessel and the thrombus should be remo\ed with a 
otceps if possible A portion of the clot max break off and 
remain m the xessel It ma> be neccssarv to remoxe this pan 
b*^ as in embobsm A simple corkscrew max 

and^'h a silver or steel wire around a probe 

this can be introduced into the clot m corkscrexx man 
cr and xnth its rapid wnthdrawal the blood flow restored 
*"£cnuit\ m the remoxal of the thrombus is neces 
uction postural changes and ex en manual milking may 

squired to ^emo^e the clot 

and^^^^ suture max noxx be made x\ ith minute needles 
nepHI silk care being taken to axoid placing the 

fasri ^ ^ the intima Where available a small strip of 

PoinK^^ tnuscle will reenforce this suture line The technical 
PHsinir*” ^enal suture are shown in Figure 79 It is sur- 
on thf suturing is necessary The pressure 

Arterial wall follows the hxdrostatic law of being in 



Ff 79 -Suture of hcerated art res End to end an sromos s VoDce 
mnure needle and stitur do not enter nam B Surround ng fas i f 
muset used t re nforcc suture In C \Miere art r I dcfic en s ee sts 
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versel) proporaonal tc any point to the rate of flo^\ Where 
a segment of \essel has been destroved defects up to 2 inches 
ha\e been corrected by stretching the artery or rerouting it 
Since man\ of these injunes occur Tt or near a joint a flexion 
of the joint uill add to the amount of \essel available 
When the injur> to the Trtcr\ has not involved a contig 
uous vein a section of the \ cm may be utilized as a trans 
plant to repair a segment of destroyed artery It is surprising 



arten^/ ^ balloon like vein shnnk down to the size of the 
thick^ Rnm and m time this vein will become the same 
all ^ surrounding artery After such a procedure 
as th ^ should receive a sympathetic nerve block 

site ,P^°cedure tends to place both the operative 

after cn ^ ^ collateral vessels in spasm These nerve blocks 
Dearer! /r^ cxpenence are technically simple and can be re- 
tinelv ' Heparinization IS also earned out rou 


of ^ inserted Balloon like vein contracts to the 

are nse,i -f, '*’nen arcolaoon n resomed Hepann and dicoa 
o alter ail artenal sorgerv 
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Arterial Lacerations— Late —General preparations like 
those described are made If irtcnal fio« is obtained after 
the rernoAal of all clots pnmar\ suture is attempted If no 
arrenal flow is present resection of the merv and its Iiga 
non should be performed The iccompanving %ein should 



F g SI — S) Tipathet n n bi ck f r upp r trem t> (sf Hate g n 
gion) The ne die s mtroduc 1 ab c th cla ick 4t d Rr es th th 
angle made b the b forcaii n f h nwd tern ! and mcucrom i i n The 
needle i introduced until th cnel 1 column s encount r d an 1 p e 
poster or to the arotid an rs ju n fr nc of th v rtebr ! rten 

also be resected It has been found thit simple hginon of the 
iliac anery mil result in gangrene of the evtreimt) in approx 
imately 18 per cent of cases Resection of the accompanying 
vein Will reduce this to approAimateh 8 per cent The reason 
for this difference js that reseaion of the accompanving \ ein 
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reduces the rapidit\ \\ ith \\ hich the blood is returned from 
the ptnpheiT here blood is retching: the e\treniit\ 
through small collaterals onb its return is thus equalized and 
a longer time is pro\ided for the nutrition of the c\tremit\ 
Sympathetic ner\e block should be done m all of these late 
eases and all should be treitcd as occlusive artcntl diseases 

Contusions 

Injuries of a bruising chiracter nil) be so severe that 
the vessel has not been cut its function ma\ be interfered 
with as a consequence of the contusion and resulting throm 
bosis The same s\ ndroine iiiav be set up as that vv hiclt fol 
lows a peripheral embolism The rent under of the vessel and 
Its collateral supply go into a spasm and the leg becomes 
marble white paralyzed numb distal!) from the injury Sub 
sequently mottling appears then duskiness and if the condi 
non IS not relieved gangrene eventually develops To aid the 
patient therapeucicallv the physiology must be understood 
The spjsni is pliysiological and is natures effort to prevent 
massive thrombosis in the vessel as would result should it 
and the collateral vessels remain open in the presence of the 
reduced arterial circulation Surgical intervention m these 
patients is dangerous and usually ineffective Efforts should 
be confined to stimulation of collateral circulation as outlined 
under the therapy of occlusive arterial discisc and sympa 
thetic nerve block should be repeated whenever necessary 

SPASTIC LESIONS OF ARTERIES 

By Spastic conditions is meant the tcniporiry spism of a 
major vessel which may be due to func-tionil ctiists, trni 
matic injuries or environmental or tcmptrirurc changes 

Raynaud s Syndrome 

classical lesion of the functional group is rlit ltii\ 
uaud s sy ndrome in which a spasm of unknown eriolojry di 
^eops apparently as a result of stimulation or overu nvllj id 
^ ® sympathetic ganglia Certain of these lesion** liitHllfl 
occusive and gangrenous Surgical treatment i n dviil bn 
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those who nor respond to an) medical frejcmcnr Sur 
gical treitment consists of sympathectomy and local ampu 
rations for gangrenous areas late and after collateral 
circulation has dev eloped Ji is our belief that oni> those in 
tnctablc cases of Raynaud s disease that show a marked 
improv ement and a sf m temperature nse of 8 to P F 
after sympathetic nene blocl should be considered for svm 
pathectomy 

Traumatic Segmentary Afteriospasm 

This group of patients consists of those m which a segment 
of the artery develops a spasm w hen subjected to repeated or 
continuous trauma for cvimplc the use of a machine like a 
comptometer or certain pedal machines operated npidly widi 
toe pressure mav so traumanre end artenes as to put them 
into spasm with resulting ulcerations and gangrene All thera 
peutic measures fail unless the causative trauma is removed 
Surgical treatment includes draining of secondary infections 
excision and saucenzation of ulcers and amputation when 
gangrene has developed and demm irion js complete 

Pro»t bile 

This condition is described also as immersion foot shelter 
foot trench foot and pressure leg Pathologically the lesions 
are the same and result from continued spasm over a consid 
erablc time and e\ entual occlusion wnth chemical changes m 
the circulator) medn of the extremity Ltpcricnte from ob 
sen anon and reports of patients taken from the sea where 
they have been in open boats for days or weel s and parncu 
lariy that group rescued after torpedoing m the North At 
iantjc has revolutionized our conception of thenpv in these 
cases 

fn the consideration of treatruent these lesions may be di 
vided into three classes 

1 Mild cases (first degree) where there has been only 
erythema but no skin breik or tissue destruction Treatment 
here is reflex dilatation by gradual body w'armth and the use 
of hot dnnks, particularly wdnskey mild active motion of 
the part and m some cases a sympathetic nerve block 


TR\UM\TIC LESIONS OF THE ARTERIES 


367 


2 Modentely se ere cases (second degree) where the 
greatest danger is skin breaks with sloughs and where reco\ 
cr\ and retention of the limb will depend on the thcrap) 
In addition to the general warmth and hot dnnks a sterile 
surgical dressing is applied wnth great care to prevent infec 
non in the limb The extremit) is kept cool b) the use of 
elecmc fans and at times ite Surgical inten cnrion m the 
form of local amputation is performed onlv hte and then 
after demarcation is entirelv complete 

3 Se^cre cases (third degree) W hile shod is combated 
b\ gradual warming of the rest of the bod> the c\trcniitv is 
kept refrigerated approximateK ten icc caps being applied to 
It All local lesions are surgical!) dressed and 1 cpt scenic and 
m the absence of infection no amputation is performed e\ 
cept late and after self demarcation is complete Onl) in the 
presence of an uncontrolled infection is this routine varied 
Refngeration of these extremities has permitted more men 
to walk again or to have local excisions onh than therapv 
of am other cvpe previously reported 


ANEURYSM 

■^neur)sms acquired as a result of trauma are of the arterial 
and arteriovenous t)pes and follow most often gunshot stab 
or shell wounds 


Arterial Aneurysms 

The arterial aneurv snis result from a w cakening of the w all 
n alter trauma are usually of the so called false type in 
nc ^rrounding tissues form the confines of the artcnal 
la>ers of clots ma) be deposited and in 
le t e aneurv smal contents are mostlv laminated blood 
various stages of resolution debris and a small space 
•L ^ ^ circulating blood Calcification is the end result of 
rv s)mptoms of the arterial aneu 

With extent Tztvior is svnonvmous 

ronn/l.«^ but ma) be masked bv sur 

sation ^^0 expansile pill 

senstmp owing to pressure on nerve 

cause erfw Pressure on surrounding structures mav 

'on pain or rupture The so called Pare st^n (re 
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dure inasmuch as the collateral \esscls on \\hich the circu 
lation of the cxtrcmit\ depends run m and adjacent to the 
sac and its excision uould destroy these important nument 
arteries Ten patients on w horn this procedure has been per 
formed in the last three >ears hate all recovered without the 
loss of the limb although one patient did lose a portion of the 
little toe 

Arteriovenous Aneurysm 

These fistulas dev elop also as the result of a lacerating t> pe 
of wound Following an arteriovenous fistula certain changes 
HI t) e physwlog) of the circulation occur These are (1) a 
fall in general arterial pressure with a gradual recover) the 
s>stolic pressure being equal or higher and the diastolic lower 
-thus a greater pulse pressure (2) an increase in pulse rate 
(3) an increase m venous pressure (4) an increase m the 
cardiac output depending on the size and location of the 
fistula (5) a vcr> temporary decrease in the size of the heart 
and the artery proximal to the fistula due to the blood flow 
m the large venous system followed by a gradual dilatation 
of the heart anery and vein proximal to the fistula with 
hypertrophy of the heart (6) gradual increase in the total 
volume of the blood <7) development of collateral circula 
non around the fistulous site 

It IS important to bear these changes in mind because they 
must be considered at the time of treatment As a result of 
the abnormal anastomosis artcnal blood is shunted into the 
venous sysrem and large dil-itcd vuns with skin discolorations 
appear At times these have been mistaken for ordinary van 
cose veins The fistula diverts blood from the extremity and 
arterial failure of the part to some degree is frequent The 
venous blood has a higher oxygen content than is normally 
seen and its pressure is greater beyond the fistula 

The siirgtcal treamem should be delay ed eight to twelve 
months to permit establishment of the collateral circulation 
The operation then will be 

1 Suture and reconstruction of the artery wall through 
the opened and sacnficed vein Sections of the v ein may be 
used for reenforcement of the arterial wall 

2 Occasionally the fistulous site may be excised and an 
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end to end anastomosis performed This is the treatment 
when there are multiple dihted small veins between the 
arterj and the main \ ein 

3 Quadrilateral ligation with or without obliteration In a 
large proportion of the artenovenous fistulas ligation of all 
of the four vessels above and below the sinus is the most 
practical surgical procedure In some cases the multiplicity 
of small branches mil es this procedure not feasible unless the 
sinus IS obliterated by ligation of the collaten! opemngs and 
imbrication with or without i muscle implant much is de 
scribed under Arterial Anetirjsm (see Tigs 82 and 83) In- 
gennitj is sometimes neccssar> and the suture of i section of 
the surrounding muscle and fiscn into a sic his been effective 
an arteriovenous fistula once m the last year 
Efforts to cure w eal ness or injuries to the blood v essel 
"alls are still being continued The insertion of a coiled 
spring sclerosing solutions and other foreign materials inside 
e lumen have not produced the solution for the problem 
ecenr efforts have been directed to stimulate thickening of 
ppU "c irritants It is I nown that such a substance as 
wrapped around the aorta of a dog will 
'in.» ^ majority of instances On two occasions in 

ur>sms of the aorta we have wrapped a piece of cello 
partly constricting it b> sutunng the 
ground the vessel To further cause reaction 
lavciT P'^^dcr another irritant has been spnnUed into the 
, gf. f ° cellophane and around the wrapping It is too cirlv 
It success or failure of these methods bur 

of a new method of atnek in the 
Problem of obhtenting a major artery 

OCCLUSIVE ARTERIAL DISEASES 

b) arterial disease is meint those diseases which 

*^he> are^'^^ mtima close the i renal lumen 


1 Arteriosclerosis obliterans 
With diabetes 
Without diabetes 
’ Thrombo angntis oblitcnns 
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The pancnt Mjrh a tiisease process which is producing 
occlusion does not react well to trauma of the direct in 
direct or climatic t) pe In man> the blood suppl> to the 
part IS being carried b> such small vessels that even a mild 
trauma or ovtrcxertion may be sufficient to cause artenai 
failure The sigiufic^nt cnteni m deterjinrimg occlusne arte 
rial disease arc 

i \ historv of claudication poor healing frequent infections 
or diabetes inelhtus 

\l)scncc ol piils-itions in the major vessels (the dorsalis 
pedis and p05tcr«>r tihnl arter) ) 

^ Color changes— redness on dependency and pallor on clc 
V anon 

4 Icmperature changcs-cold feet with trophic disturbances 
and unhealthy skm 

GfVFRAL TREvrMEM OF OfCLLSUP DlSfASFS 

I No Open Lesion 

1 Abstinence from tobacco 

2 Foot tare and hygiene 

(a) Nad cutting 

{/>) Corns callii es blister. 

(e) Shoe pre 'iurc 

3 Ay Old ov erstram 

4 huncous infection treatment 

^ \ asodilaration and collatenl circulation stimulation 
(j) Baths and soaks 
{b) External and reflex warmth 
(c) Postural changes 

( 1 ) Exercise of the Buerger tv pe 

(2) Oscillating bed 
{i) Drugs 

O) T>phoid vaccine for thrombo angiin 
obliterans 

(2) Pancreauc tissue extract (Depropanex) 

for arteriosclerosis 

(3) Glucose and msidm for diabetes 

(4) Avoid others 

II Open Lesion (In addition to the above) 

1 Absolute bed rest 
-> Warmth 
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Soaks 

T Postural chances 

Surcical drainage or cvcision as indicated (Fig 6-r) 

One third of the paoents snth thrombo-angiiris obliterans 
de\e]op the disease accompanied b\ acute thrombophlebitis 
Sitrgicj} trejni e^nt of the occlusixe lesions is based upon the 
presence or absence of controlled infection In the absence 




Ejcis«n of irttral nicer Shaded area xndica cs tindertnmin? 

doTs I Ossce with sancenzaaon is recessan Necronc ten 

Ion- and thes denurcate 


b\ ®cclusnc lesions arc created uItracomer\ am eh 

twns undermining control of fungous mfec 

' elopment : 


' and permitting complete collateral de 


^ late demarcanon ■\mpucanon when performed 

dons are 1 amputaaon is preferable Ten 

amputatioTf ^ separate The indication for 

infection P*’®«nce of infection is still when the 

^ es the ankle Paoents with \ oscular disease ac 
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conipanied by infection present the same problems as those 
with to\ic thv roids— once an optimal time for operation has 
passed it is impossible to perform the procedure as safel} 
again 

The momlit> of amputation in these patients with occlu 
si\e disease Ins been reported from 25 to 80 per cent Great 
care in following a set regimen and technic materially re 
duces these figures Our mortality figures ire shown in the 
tabvilation 


TABULATION 

Amput to I c e <x »sd Mo TAiirv or \I j Amputati v fo 
Vascular Disease, 19J8-194 


(\ 1 S r cc S ^ 


P t t th n r cl«f 
Artenoscleros s and d abcec 
Thrombo ang t obi t r 
■vEmb 1 m perphcral 
Alter 0 enous ftstul 
* 1 Totals 

I Amp t tons (refrigeration tc hnc) 


k Post Gra i t H p tab 


Amput P cen 

tions D th t g 
28 1 J5 

0 4 20r) 

r 0 0 

5 2 400 

\ 0 0 

60 7 11 6 

n 115 


The routine which has been established is as follows 


Amiutation Technic 

I Prcopcratw e 

1 General 

Enema douche warmth fluids 
Prophylaxis for gas gangrene 
Sulfa drugs 

Gas gangrene antitoxin 
TAT 

2 Local 

Skm preparation' 

II Operation 

1 Speed 

2 No tourniquet 

3 No flaps 

4 No dram 

5 Light closure sulfa drugs 

6 Splint and Backs extension 

7 Sealing of dressing 
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III Postoperative 

1 General care vvirmth out of bed etc 

2 Leave wound alone 

IV Anesthesia 

1 Inhalation— cj clopropanc 

2 Spinal in j oung patients 

3 Refrigeration 

Indications 

Advanced infection uncontrolled diabetes 
poor heart etc 
Contraindications 

Patient who can stand general anesthesia 
Technic 
See below 

After considerable doubt as to the value of its use more 
experience has convinced me of the value of the refrigeration 
anesthetic teebme as a valuable adjunct in reducing mortalitv 
an morbidit) m the uncontrolled infection cases Particu 
> IS this true w hen diabetes mclhtus is a complication 
necessit) of using a tourniquet with the freez 
reserved for those patients whose chances of 
dan^^*^^ ? general anesthetic arc very poor and where the 
tourniquet are less than the dangers of an 
anesthesia The technic consists of 

2 p^°ph> lavis for gas gangrene 

3 hour 

e application of a tourniquet Inch m the groin and re 
^ packing m ice 

niputation of the limb without anesthetic (after thorough 
l^^^P^^P^tation) from one and one half to three hours 

Rimediate exposure and in|cction of the sciatic nerve with 
vocam with its division delaved until the rest of the 
g amputation is complete 

^ modified Bucks extension a splint and the 
mg of the vvound to prevent contamination 

belief that success tn imjor amputations de 

complete skin preparation (three 
Water washings) to eliminate the gas bacillus 
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organisms combined with proph> lactic gas gangrene 
scrum and sulfa drugs 

’ Rapid amputation 

3 No flaps with the extension skin 

4 Loose closure— two or three sutures on!) 

Immohili/ation and splintmcf of the stump with sealing 

( No disturbance of the wound for from ten to fourteen 
da\s unless the general symptoms make it necessars 

I his war will change our conception of the treatment of 
ininy disciscs and without question the arterial system will 
be one of the most affected If we can equal the advances 
made during and after tlie last war i real contribution to the 
more successful treatment of irternl diseases will ha\e been 
made 
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SYSTEM* 
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HEAD INJURIES 


Immediate Management 

Of prime importance m the problLni of head injuries is the 
condition and management of the patient immediately fol 
owing a severe trauma He is in surgical shod in man\ 
instances and treatment at first is directed onlv to its allevia 
non He is kept warm with blankets and hot water bottles 
3n Hat m bed on his side Some surgeons ftel it to be a great 
a \antap to have the head of the bed at least twelve inches 
herV^ (Moore*) so that bronchial mucus maa 

^r^in out of the mouth and thus prevent its inspiration 
DfM<! ® cyanosis and further increase of intracranial 
development of a pneumonia The patients 
iifM temperature should be recorded cv erv fifteen min 
cautiL^^^ blood pressure frequenth These pre 

increas^ ^re taken because a slowing of the pulse rate an 
times ^ j blood pressure and a rising temperature some 
pressure within the head As 
tern nf ^ point out however the classical pat 

blood consisting of stead) rise abov e normal lev els of 
*orv ram steady fall m pulse rate decrease in respira 
^cld to coma vomiting et cetera which has been 

crease intracranial pressure is on the in 

— — not met m the present senes of brain insults 

Bellevue^rt department of Pathologj Laboratory of Neuropatholoc\ 
t^i'crsitv College of Medicine and 
^ledical College ° P^ihologj The Neu \orL Hospital and Cornell 

and Neuropathology Cornell 
Collerre of Professor of Ncurt pathologv New \ork Uni 

P‘'al Consulonfr Associate \ isitmg Neurologist Bellesnie Hos 

rologist ThcKewAork Hospital M estchester Dim 
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Therefore jt is of httlc help in determining « hcther a patient 
IS improving or losing ground (after a head injury ) Bleed 
mg points arc controlled b> si m clips and a sienie dressing 

During the first few hours following injury the patient 
may be given caffeine sodiobenzoate IV grains jnrramuscu 
lariy if the circulation is feeble This may be repeated in 
four hours Caffeine has a mechanical effect on the brain 
reducing its volume (Stevenson et al*) and hence relieving 
the cerebral edema which seems to be present in most cases 
(Arce ) Some surgeons dunng this early penod also give 
up to IQOO cc of dextrose or a !0 per cent solution of dcKtrose 
or sucrose intravenously by the drip method ® This Iil e caf 
feme IS gnen to counteract collapse and the cerebral edema 
At this point difference of opinion appears with regard to 
further management (Browder* Dandy ’ Denny Brown*) 

Coleman (quoted bv King’) says for example A large 
number of fatal cases do not have anv rise of intracranial 
pressure Just why some brains with trauma swell and 
some do not 1 do not I now but certainly many of the senous 
cases not only do not have mcrcascd pressure but ha\c a 
condensed brain 

S Occasionally a paticne will hive an elevated temperature 
''due to the cerebral enumi and tins requires alcohol sponges 
every cw o hours or ofccncr if the tempenture is above 102 
F Ice bags should be used for temperature over 104 F Most 
patients will require side boirds on the bed for a time and 
even further restraint to prevent falling out of bed 

Patients with head injunes are often alcoholics so that a 
threatening delirium tremens may require phenobarbital m 
2 gram doses every four hours or 3 drams of paraldehyde by 
rectum ev ery four hours Ordinary restlessness may often be 
helped by V' gram of codeine w lA S grams of caffeine sodio 
benzoate intramuscularly 

When shock passes off and the systolic blood pressure is 
over 90 it is the custom to elevate the head of the bed 15 to 
45 degrees since this tends to decrease intracranial pressure 
m most cases Most patients ^ould have 1500 cc of fluid a 
day and this should be of high caloric value if the patient 
can swallow If he cannot then he should be given 5 per cent 
glucose m normal saline slowly by vcm or by hypodermoc 
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lysis After the first fort) eight hours he should be fed 750 cc 
b) nasal tube n\ice a day if he is umble to s\\ allow easily 
The state of consciousness should be observed and tested 
frequently and if the pulse drops below 60 or unconscious 
ness seems to deepen it would be well to gi\c more caffeine 
intramuscularly and 25 per cent sucrose intn\ cnousU 
(150 cc) 


Here further difference of opinion enters cspecialK with 
regard to Itivtbar ptmctiire as a means of lessening the intn 
cranial pressure and removing blood from the subinchnoid 
space (Merwath and Freiman and Sands’*) If the chemical 
decompression of 25 per cent sucrose does not improve the 
patient the lumbar puncture mav be done carefulh and 
with a spinal (water) manometer attached to the needle 
riuid should bt removed slowh through a two way stop 
cock m the apparatus and the pressure reduced to one half 
if It IS 200 mm of water or over If this procedure helps the 
patient it may be repeated once or even twice in twenty 
four hours If spinal ftuid or blood vnxed 'with fluid ts escap 
uig through the Cirr, luiitbar pmicture should not be done 
since this procedure may cause infection of the meninges 
tom reversed flow through the ear 
f after forty eight hours lumbar puncture and hyper 
tome solunons of sucrose have failed to help a patient who 
seems to have urgent need of decompression then it may be 
necessary to do a right subtemporal decompression While 
sh^ calorie and water needs are being cared for 

oc having been adequately treated we must consider such 
mgs as scalp wounds and escape of cerebrospinal fluid 
through the ear or nose 

—Lacerations of the scalp should be de 
cnrrf sutufcd preferably within ten hours and this ac 

tated^^ King’ is best done m the operating room Lace 

sbm tioi sutured within forty eight hours 

wox be shaved foreign bodies removed and the 

n s packed loosely with gauze w et m Dakin s solution 

Escaping through Ear or Nose -When 
outer f c escaping through the ear the pinna and 
and ^ canal should be sponged clean with alcohol 
ear covered by a large stenle dressing The patient 
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Therefore it is of little help m determining Mheiher a patient 
IS improving or losing ground (after a head injury ) Bleed 
ing points are controlled by skm clips and a stenle dressing 

During the hrvt leu hours following injury the patient 
mas be given ciffcmc sodiobcnroatc grams mtnmuscu 
larlv if the circulation is feeble This mav be repeated m 
four hours C afTeme his a mechanical effect on the brain 
reducing its volume (Stevenson ct aP) and hence relieving 
the cerebral edema v\ Inch seems to be present in most cases 
(Arce ) Some smgeons during this early period also give 
up to 1000 cc of dextrose or a 10 per cent solution of dextrose 
or sucrose mtravenousK b\ the dnp method * This like caf 
feme is given to countcnct coUapit and the cerebral edema 
At this point difference of opinion appears with regard to 
further management (Browder® Dandv ^ Dennv Brown*) 

Coleman (quoted bx King®) says for example A large 
number of fatal cases do not hive anv nsc of mtracnmal 
pressure Just why some brain with tnumi swell and 
some do not I do not I now but certainly many of the senous 
cases not only do not have incrcised pressure but have i 
condensed brain 

Occisionallv a patient will hive m elevated temperature 
due to the cerebral trauma and this requires alcohol sponges 
every two hours or oftener if the temperature is above 10’> 
f Icc bags should be used for temperature over 104 V Most 
patients will require side boards on the bed for a time and 
even further restraint to prevent filling out of bed 

Patients with head injunes are often alcolioUcs so that a 
threatening dehnum tremens may require phenobarbital m 
’ gram doses every four hours or 3 drams of paraldehyde by 
rectum every four hours Ordinary restlessness may often be 
helped by V gram of codeine \v ith 5 grams of caffeine sodio 
benzoate mtramuscularlv 

When shock passes off and the systolic blood pressure is 
over 90 it is the custom to elevate the head of the bed 15 to 
45 degrees since this tends to decrease intracrannl pressure 
m most cases Most patients should have 1500 cc of fluid a 
day and this should be of high calonc value it the patient 
can swallow If he cannot then he should be given 5 per cent 
glucose m normal saline slowly by vein or by hypodermoc 
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lysis After the fim fort> eight hours he should be fed 750 cc 
b} nasal tube twice a da> if he is umble to swallow easiU 
The state of consciousness should be observed and tested 
frequenti) and if the pulse drops below 60 or unconscious 
ness seems to deepen it would be well to give more caffeine 
mtramuscularl) and "^5 per cent sucrose intrav enouslv 
(150 cc) 

Here further difference of opinion enters espcciallv with 
regard to hiinbar puncture as a means of lessening the intra 
cranial pressure and removing blood from the subarachnoid 
space (Merwath and Freiman and Sands'') If the chemical 
decompression of 25 per cent sucrose does not improve the 
patient the lumbar puncture mav be done carefully and 
With a spinal (water) mtnometcr attached to the needle 
Fluid should he removed slowly through a tvvo way stop 
cock in the apparatus and the pressure reduced to one half 
it It IS 200 mm of water or over If tins procedure helps the 
pauent, it may be repeated once or ev cn tw ice in tw enty 
four hours, /f spiml fluid or blood vnxed 'imth fluid ts escap- 
ing through the ear, lumbar puncture should not be done 
Since this procedure mav cause infection of the meninges 
tom reversed flow through the car 
If after forty eight hours lumbar puncture and hvper- 
onic solutions of sucrose have failed to help a patient vvho 
seems to have urgent need of decompression then it may be 
ecessarj to do a nght subtemporal decompression While 
calorie and water needs are being cared for 
, been adequately treated we must consider such 

ngs as scalp wounds and escape of cerebrospinal fluid 

through the ear or nose 

—Lacerations of the scalp should be de 
sutured preferablv within ten hours and this ac 
° is best done in the operating room Lace 
L sutured within forty eight hours 

worm? be shaved foreign bodies removed and the 
s packed loosely w ich gavize w ct in Dakin s solution 
cerebro tbrottgh Ear or Nose -AVhen 

outer f u escaping through the ear, the pinna and 
and th ^ canal should be sponged clean with alcohol 
e car covered by a large stcnle dressing The patient 



380 


L£\MS STEVFNSON 


should lie on the draining side This condition usually clears 
up in a feu days 

Escape of cerebrospinal fluid through the nose ina> re 
quire surgical treatment if it persists for more than ten days 
In such cases an attempt is made to localize by x ray the 
site at uhich the dura has been torn Then the surgeon 
through a frontal bone flap explores the region and sutures 
the rear uhen possible or inserts a piece of fascia and sutures 
this to the dura to close the defect 

Nairologic Examination —The neurologic examination 
should be made as soon as possilde to determine whether there 
IS any focal lesion m the brain or spinal cord \ ray of the 
si ull and of the ccraical or other portion of the spine will 
then be made as soon as possible One must be on the lookout 
of course for other injuries to bones or other parts of the 
body outside of the nenous system The bladder may ha\e 
to be emptied every eight or ten hours at first and m3\ 
have to be irngitcd twice a diy if frequent catheterization is 
necessary If the patient has evidence from the neurological 
examination of focal brain injury such is unequal pupils 
hemiparesis (motor or sensory) or reflex changes such as 
unequal deep reflexes on the tw o sides of the bodv or a posi 
tue Babinsl 1 sign one must consider what the damage in 
the brain or cord may be 

Admitting for a moment tint i short period of uncon 
sciousness following a head triunia is due to simple concus 
Sion or if of longer duration concussion plus contusion and 
edema then focal signs mean either brain laceration a collec 
non of blood or fluid over or under the dura or a depressed 
fracture cutting into the brain or some other lesion which 
may require surgical intervention One must also J cep m mind 
that a slowlv deepening coma or i continuing comi even 
without focal signs mav mean a subdural hemorrhage 

From this point on let us consider the important effects of 
head trauma with any one or any combination of comphea 
tions which may be found in a patient who is brought to the 
hospital in coma 

FRACTURE OF THE SKULL 

Many valuable papers have been written on this subject 
that of Vance*^ (1927) being especially useful when consid 
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ermg fatal cases that hate been cMm.ned 

hundred cases follotved from fit e to thin e 

reported b> Earley Sequelae m ninety 

pressed fracture of the si ull lute been teP ngnod of 

md Shafer” in patients tt ho « ere obsen ed ot p 

“ A'smpk d ssificnwti of si till fracture is giten bt Brody 
and Munro^® follo^\s 

Linear and/or coniTTiinurcd fracture 
Depressed tracture 
Compound fracturi- 
Special fractures (basilar) imohing 
paranasal sinuses 
Petrous bone 

Cnbrif rm plate (ethmoid) 

The skull mat be frtetured vtithout damage to the br^n 
or without causing loss of consciousness Some ba 
tures are \ er> difficult or impossible to detect r 

ination and the presumptive diagnosis rests on the ni& oo 
adequate trauma follow ed at onto or soon thereafter > 

\asation of blood into the conjunctiva bleeding from tn 
or the flow of cerebrospinal fluid from the ear or nose a 
paraUsis of peripheral t) pc or deifncss (c)ther nene or ^ 
die ear t>pe) or some other cranial nene defect known 

to ha\e been present before the iccident , j 

Some useful observations Invc been nude bv 
blame''' on the dunno,i of si ull fractures as visualized Dv 
\ ra) These authors state that linear fractures in c n ren 
under si\ disappear within si\ to twelve months after injurv 
The majonn of linear frictiires in adults show fading rom 
eighteen to twentv four months after injurv and entire v 
disappear Within four to five vears rareh longer Some how 
ever begin to fade si\ to nine montlis ifter injurv and dis 
ippeor twelve to eighteen months thereafter 
Fracture through the squimous portion of the temporal 
hone IS often associated with severe epidural heino^big^ 
from a tear m the middle meningeal arrerv which is> lodge 
vn a groove on the inner surface of the bone This tvpe o 
hemorrhage needs special description and management Ine 
classical historv in such accidents is that the patient receiv es 
I blow to the head which renders him unconscious for a short 



382 


LLWIS S1E\L\S0N 


time He picks himself up and is able to go home Some few 
hours later he is found unconscious and ma> have a hcmi 
plegia He wiU rtmam unconscious and will die within a 
few days unless the nature of the lesion is understood and 
treated surgicallj The lucid interval m these cases is due 
to the fact that the brain itself has suffered only concussion 
with no other damage until the arterial hemorrhage outside 
the dura becomes large enough to cause compression of the 
brain Howeser m se\cre head injunes \\c frequently find 
more than one type of pathologic damage uithm the skull 



Tig 85 ~SU U fracture and cptdural hemorthag c lupi cated by lacera 
t on of t3)e bra n sub rati n d hcmotrl gc and peteeb al 1 em rrl ge f 
front 1 1 bt and c rpu tall s m (Belle c ffospt 1 1 


For example such a patient may not reco\cr consciousness 
after the extradural blood clot is removed by the surgeon 
because he has a laceration of the brain in addition (Fig 8>) 
or he may even hav e a bilateral epidural hematoma as m the 
case illustrated in Figure 86 In such complicated ciscs the 
patient may have no lucid interval after the iccident but 
remains in coma The only way to be sure of the diagnosis 
IS to mal e a burr hole on the side we believe the lesion to be 
and if It IS not found to mal e another on the opposite side 
It IS well to explore the dura with a small spoon as far be 
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>ond the burr hole as possible so as not to nuss the hemor 
rhage 

Other complications of skull fracture are inejiin^itis and 
brwi abscess We ha\e e\en seen epidemic (meningococcic) 
memngitis result from fracture of the base of the skull In 
depressed fracture where the fragments ln\e been remoNed 
the cranial defect ne\er becomes smaller— the onU change 
IS a rounding of the edges These facts hitc considerable 
medicolegal imporrance 



' B lateral epidural hemorrhace tOsc from Colicctitn of Melical 
Exanitner Bellevue Hospital ) 

Simple linear or comminuted fractures require no treat 
nient per se Depressed fractures should be operated on ex 
cept m the case of children who ha\e no c\idence of direct 
n)iir> to the brain underneath Othent ise the depressed frag 
ele\atcd sometime during the first few da\s 
H septic cases operation might hate to be 

a>ed but depressed fragments if left m situ often cause 
epilepst later 

depressed fractures arc also compound and require 
P la surgical treatment These should be operated on with 
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m five or bi\ hours or as soon as shock has cleared up If this 
IS not possible then operatum m two or three weeks after the 
scalp Ins healed is b«isc \ erbrugghen " K.mg ' Brodj ” 
C laser and Shafer ” Alotl and Mock Vons Verbrugghen 
ind Kearns " and others have given deciiJed instructions 
within recent vears for the manigcment of such injuries 

4n unusual case of a fneture thniugh the base of the skull 
was seen by the author m Cornell Quuc recentlj through the 
coiirtesv of Dr Bronson Rav This wa< in i woman of sivt> one 
who fell down a short flight of stairs bumping her head as she 
tell She did nor lose consciousness and was able to ect up and 
go to her bed two floors above She was nauseated and vomited 
several times Ne\t moming she felt a throbbing pain in the 
light frontal region and an unusual noise m her head Her right 
eye was closed blind and Imlcmit font ird Dunne the ne\r few 
days she had a headache and the noise persisted \ rav evamma 
fion showed i fneture of the skull with in injun tn the n"ht 
optic nerve Evidently also she had sustained an injurv to the 
right carotid icterv and the cavernous sinus with the establish 
ment of an arteriovenous flsnila between them giving rise to 
most of her symptoms including the headache and the noise in 
her head This noise could be heard with the stethoscope as a 
bruit over the right side of tlie head 

Tat emboli may occur after a fneture of the skull as well 
as after fracture of the long bones of the skeleton C\ vnee ) 
Osteomyelitis of the skull is ^ nrc complication (King®) 

SUBOURAU HEMORRHAGE OR HEMATOMA 

Subdural hemorrhage or hematoma may be acute or 
chronic and is often found without fneture of the 
skull * * Like epidonl hemorrhage this lesion is fre 

qucntlv complicated b\ others due also to the bnm traumi 
First it may be bilateral It is frequently assoented with lace 
rations of the bnm which prove fatal in spite of early reeog 
nition of the subdural hematoma and its adequate surj,ical 
treatment At times both epidural and subdural dors are 
found on the same side of a bram or m other cases with one 
or both lesions bilaterally 

Like epidural hemorrhage the condition nnv be suspected 
in an injured patient w ho does not recov er consciousness after 
in accident or who after a more or kss lucid interval be 
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comes more drow s\ and again sinks into conn Especialh is 
this true uhen there is no fncturc of the si ull through the 
temporal region The diagnosis is often impossible \\ithout 
nr studies or bihterjl burr holes L\cn in a patient ^\lth 
hemiplegia we cannot be sure which side the hemorrhage is 
on Inaera manv cases heniiplcgia due to subdural hematoma 
IS ipsilateral if the brain stem is pushed toward the opposite 
side where it ma\ be cut into b\ the sharp edge of the rento 



num cerebclli This damages the p>ramidal tract which has 
lower down and causes hemiparesis on the 
s'dc of the hematoma (hig 87 ) 

^ time It was belietcd that when the pupils were 
larn^^^ \ hematoma would be found on the side of the 
to be^ ^^^o^man and Scott ‘) This sign is no longer felt 

Intrr ^ Diagnosis then must rest on the placing of 

neuro}^ skull— first on the side w here 

orrha ^^arnmation w ould lead one to expect the hem 
r ^ almost neccssara in an> case to examine both 

noted abo,e 

son ^th techniL of Laudig Browder and at 

® patient is placed face dow n on a cerebellar our 
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ngger and tlie iiolcs are placed slightjy more distant from the 
midline and soineuhat 'inrcnor to the conventional position 
used for ventncL puncture The burr holes may reveal the 
lesion bur if not air is introduced into the ventricles Figure 
88 shows the unusual anteropostenor ventncuJographic pic 
ture found m subdural hematoma The whole system is 
pushed away from the lesion with compression of the ven 



J g 88 — Enc pi jlogr m n a c e of la g cap ulareJ bdural hem 
atoma of right >de ho\ ing comp ess on of m nor p rc of right ventricl 
dUution of left I tcral sent Ic a d hift of entt cular svstem t the 
I ft (\\ oma f yj Belle ue H $p tal ) 

rricle on the side of the lesion and some enlargement of the 
opposite ventricle Occasionally this picture may^ result from 
unilateral cerebral edema alone ' In a plain \ ray of the skull 
one may note displacement of a calcified pineal gland which 
would enable the evaminer to tell on w htch side the hemor 
fhage lies 

After hemorrhage has occurred m the subdural space it 
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Fi<^ 69-i4 Photonucroeraph of a chronic subdural hematoma 
dura mater with sasculartzed thick membrane attached to its “^dersuna 
next the hematoma and nearest the braim a thinner avascular 
brane enveloping the hemorrhage Note large hemonhage in , 

larized membrane (Man of 70 Bellevue Hospital ) B 
same case to show a sccondarv beimtoma also compleiel) encapsu 
but attached to the inner membrane of the onemal hematoma 


sooner or later becomes encapsulated b> a fibrous t^sue en 
'elope E'ldence of this process has been found b\ Bro'\ er 
’'nd others as earU as the fourth da' after the accident r ig 
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ure 89 A shows i c.hromc subdural hcinatonu well encapsu 
lated Imniediateh beneath the dura we find a thick very 
vascular membrane then the blood clot and then (in con 
tact with the arachnoid) a thin avascular fibrous membrane 
This inner membrane is often divided and hemorrhage is 
found m the space thus formed (Pig 89 B) Sornttimes (as 
seen in I igurc 89 A) \\c find a considerable hemorrhage oc 
currmg within the vascular membrane next the dura This 
may well add to the size of such a lesion and further increase 
the intracranial pressure Osmosis has been suggested b> 
Gardner ro cause gradual increase m size of the miss inside 
the fibrous sac or envelope 

liic clinical picture of chronic subdural hematoma is well 
illustrated b> one of our cases as follows 

W H age fourteen years came for examination m Noveni 
ber 1940 He complained of severe headache and vommng 
Examination revealed a bilateral choked disl 1 he rest of the 
neurologic findings were normal A di3a,nosjs of expanding 
lesion of the brain was made without localizing signs We felt 
he might have a brain tumor He siid nothing about a trauma 
and onl) later did we find out that m the previous August he 
had been hit on the )au while boxing Ht was not rendered un 
conscious and lie forgot about the incident Following air studies 
in January 1941 he was operated on and a subdural hematoma 
\ as removed He made a complete recovery 

I his CISC illustrates some important points First the 
tnuma may be without fracture of the si ull and without un 
consciousness It is often not relired in the historv unless care 
is taken to mil e specific inquiry about it Next it is often 
impossible to localize the lesion bv neurologic examination 
alone even with i normally conscious patient Further the 
case shows that by whatever mechanism it is brought about 
such a lesion may gradually cause increasing intracnmal 
pressure over a period of many months Laudig and co 
workers relate the case of one such patient who had been 
inpired two and one half years before operation 

SUBDURAL HYDROMA 

There are a tew less common effects of head trauma which 
should be noted Occisionallv for example fluid instead of 
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blood uiU be found in the subdunl space (subdural h\ 
droma) This fluid ma\ be slighth blood tinged and ma^ 
become encapsulated like a chronic subdural liematoma 
(Laudig Browder and Watson ) PrcsumibK this fluid es 
capes from the subarachnoid space through a tear in the 
arachnoid occasioned b> the trauma \\hth proper surgical 
intenention the prognosis is good 

AEROCELE 

Air ma^ enter the cranial cavit\ in cases of compound 
fracture of the base of the skull which opens into the nose 
or one of the accessor) nasal sinuses This condition is dis 
covered when an x ra) is made of the si ull and the air is seen 
m the subdural or subarachnoid spaces and occasionally also 
in the ventricles This condition is called aerocele and m it 
self needs no special treatment Of course it may be follow ed 
by an infection of the leptomenmgcs or it may be associated 
^'^th the dripping of cerebrospinal fluid from the nose 

delayed traumatic intracerebral hemorrhage 
There is a condition described as delayed traumatic intra 
cerebral hemorrhage which is of medicolegal importance It 
has recently been reviewed by De Jong ’ (1942) This author 
makes one statement with which we wholeheartedly agree 
namely To assure a conclusive diagnosis a pathologic ex 
armnation or surgical evidence is necessary We emphasize 
t IS statement since it is difflculc for us to see how a iinld in 
might be followed by the development of 
Dci of softening m the cerebrum or medulla alterations in 
^ c ood vessel walls and intracranial hemorrhage as was 
Dggested b\ Bollinger in 1891 and again bv De Jong m 1942 
severe trauma to the head one may find scattered petechial 
h ‘D the brain in some cases or larger hemorrhage 

understand also that damage may be done 
^ro v.3\\s m severe head injury (de Veer and 

i possible perhaps that such dam 

vfoi ® ® delay ed apoplexy This 

vionc Ki understand in individuals who had pre 

mrnn disease m the brain such as artenosclerosis 

mnial aneurvsms or other vascular anomalies 
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LACERATION OF THE BRAIN 

Liccntion of the bram is well illusrnted b\ the cise of a 
man who jumped from ^ hospital window several stones up 
and was dead bv the time the house plnsjcnn reached him 
figure 90 iHustntcs his bnm with a complete severance of 
the corpus callosum which at the moment of landing had 
come in contact with the faK certbn which has a sharp cut 
ting edge There is considerable hemorrhage about this iatcra 
non One can see also m this brain contusion with slight 



F(^ 90 Lac rat on of Ira (the orpus callosum j e er d) aft r a fall 
from a het hr 


laceration of the temponJ lobes w«h some cerebral and sub 
arachnoid hemorrhage where the brain came into violent 
contact w ith the base of the skull Subarachnoid hemorrhage 
mav of course be quite extensive m some injuries 

INJURIES or the spinal CORO 
Immediale MAna9ement 

In the management of spinal injunes with or without 
pathologic mv oh enicnt of the spmal cord an important mat 
ter to keep in mind is the method of handling the injured 
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person imn\ediatcl\ after his tnuma He should he earned 
face down either b\ two people or lifted onto a stretcher face 
down and kept m this position until seen by the surgeon 
Details of the management of these cases can be found in 
special articles such as those b^ Coleman and jMcrcdith ^ and 
Woitis and Sharp 

When there is CMdencc of a complete or nearly complete 
trans\erse lesion of the cord i tidal drainage apparatus for 
the bladder should be installed as soon as possible This ap 
paratus has saied man\ patients from fatal bladder and I id 
ney infections It is desirable to 1 cep the legs and trunk w arm 
and this is best done bs the use of se\ eral electnc lights hung 
m a cradle since hot water bags in contact with the patient 
nia) easily bum tlie anesthetic skin 

fracture DISLOCATION OF THE NECK 
In the case of a severe trauma to the head especially when 
L object has fallen from above one must 1 cep m mmd 
me possibility of a fracture dislocation of the neck 

*^i!* A C illustrates this condition This man was hit 

A ^ straw weighing about 160 

pounds that fell from an upper sior> He was unconscious for 
ree or tour minutes and later felt sev ere pain in the lower part 
o t c neck and in the left forearm His hands felt numb There 
uas vteakness in both hands some sensory loss m the arms and 
lateral Babinski sign There was no paralysis of the legs He 

cght days following mjuiy 



associated with fracture of the ccrsical spine 
cord showintj pencil of heinorrhaj,e in tentral portion of spinal 


^ partial dislocation of the sixth cervical 
SDinal r 'V hemorrhage into the central portion of the 
or (hematomyeln Figs 91 92) This is the usual 
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result of a nonfatal fracture djslocatJon of rhe neck Jt pro 
duces weal ness or parahsis of the grip bilaterall) with later 
wasting of the muscles in the hand loss of pain and tempera 
ture sensation o\ er the hand and arm w hile touch is usualh 
entirely well presented Ihere is often some return of func 
tion m the hand and arm muscles but with some residual 
atrophs and weakness 



r g 9 — M opl otogr ph s me ca e 

A less seserc condition m the spinal cord following after 
min> months of a partial dislocation of the cenica! spine is 
illustnted bs the following case 

Mrs P age sefcncv e/ffhc }-&irs nasin jn aucomobtlejcctdent 
in 190> and in a taxicab acadent m 1930 when her head went 
through the window of the taxi She consulted me first two years 
after the htter accident because of heaviness in her feet and pain 
in the soles of her feet which at times also felt as if they were 
asleep This had been present for one \ ear w hen I first saw her 
The condition progressed slowlv until March 1940 when I saw 
her again At this time she had great difficultv in walking she 
had an ataxic gait and had no reflexes at the knee or ankle there 
was impairment of position and vibranon sense in the legs 
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Figure 93 sho^^ s an x ra\ picture of this patient s cen icai 
spine E\identl) she had sustained a fracture dislocation of 
the neck probabi) m her second accident She had no great 
discomfort at first but through long continued displacement 
of the \ertebrae in the neck there had been traction on her 
spinal cord m hich gndualK caused degeneration of the long 
pathways in the spinal cord resulting m a clinical picture 



<^egeneration m lonj, pathuajs of the spinal cord 

resembling that seen in subacute combined degeneration of 
this casT There was evidently no hematomvelia m 

MYELOMALACIA 

mjur) to the spmal cord is of great in 

E AI 

in July admitted to Bellevue Hospital 

platform r k ^ histor\ of having fallen from a subway 
trunk She° \A tracks striking the bad of her head neck and 
that she cn i!? consciousness but iinmediacelv noticed 

It difficult move her legs or her bodv and later found 

after her hands She died three and one half months 


?94 


1 1 uis SJtVESSOV 


There had been neither dislocation ot the spine nor frac 
rure in this case At autopss the spinal canal seemed intact 
in cser\ wzy but there was softening of the cervical cord 
although there was no evidence of hemorrhage in or about 
the cord Figure 94 shows a cross section of the cervical cord 
The lesion here (m)clomalacia) was probabiv caused bv 
contusion In less severe tnumi to the bach a person maj 



Fip W~Cf sccnon of c n ai rcgoi of spna} cord to low mteio 
mabcia d < to com jon iPcIlevue H spital ) 


rtcen e a simple concussion of the spina) cord with diminished 
deep ref1e\ts and mabilji> to void urine After a few hours 
these svmpioms disappear wuhoni anv residual disabihrv 

ruptured intervertebral disks 

Herniation of the nucleus pulposus of the mterverrebraJ 
disk especially between the fourth and fitrh lumbar verte 
brae is one of the commonest causes of the sciatic s> ndrcme 
The usual history is that the patient while lifting a heavy 
object feels a sudden pain in the low er back Later pam is 
also felt radiating down the back of one leg The pain per 
sists and neurological cxamimnon will often reveal a dimm 
ished ankle jerk on the affected side and perhaps some loss of 
sensation about the outer malleolus when compared with the 
sensation on the inner aspect of the ankle The pain is aggra 
vated bv coughing or sneezing 

Lumbar puncture m such cases may rev eal an increase of 
total protein m the spinal fluid The increase is usually slight 
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and sometimes the protein is normal X rav examination of 
the spine is usually negame Occasionally 2 cc of lipiodol 
ma> be introduced into the spinal subarachnoid space and 
allowed to descend to the lower end of the canal and cauda 
equina where it ma> be demonstrated by x ray A filling de 
feet can sometimes be seen where the disk protrudes into the 
spinal canal 


Herniated disks may occur in the cervical region and also 
in other parts of the spinal cord causing pressure on the an 
tenor horns of the spinal cord When the lesion is m the low er 
cenical region there is usually some atrophy in the muscles 
important subject is discussed by several 
n* ^*^3 much expenence with the condition 

andy®^ and Smith^^ have recently attempted to simplify the 
•agnosis of this lesion and have outlined its treatment 


SPINAL INJURIES DURING SHOCK THERAPY AND BY 
CHIROPRACTIC MANIPULATION 

The recent descriptions of injunes of the spine occurnng 
eler?^ convulsions produced by metrazol insulin or 
r therapy of the psvehoses seldom include anv men 
0 cord injuries (Hansa and Bennett^ ) 
serin? group of traumatic injuries to the spine with 

nhf.. ^ someames fatal outcome is that produced b\ 
cfiiropractois (Blame®*') 


epilepsy resulting from CEREBRAL TRAUMA 

ha^be™^^ cpdepsy is a sequel of brain injury If the dura 
dun underl>ing brain cortex injured the 

been cohere to the injured brain At this point as has 
"hich (1929) a scar forms 

scls for fibrous tissue neuroglia and blood v es 

this scar o Dunng the ensuing months and years 

the side ventricular system towards 

stance with^ ^ lesion There is usually some loss of brain sub 
S'de of the 1 ^^ ’^crease in size of the lateral ventricle on the 
due to Piin cases (which however are usuall> 

^he time of of the bnun or to cerebral trauma at 

*rth) focal or generalized epilepsy ma> result 
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The time betw ccn the \\ ound and the onset of conv ulsions in 
Foerster and Penfield s senes \ nricd betv een fi\ e months and 
fourteen >ears The injurj to the dura of course was the 
essential feature in that senes of cases 

Epileps) resulting from cerebral trauma is comparamely 
rare Aldren Turner^ reports that out of 18 000 cases of gun 
shot wounds of the head reported to the Mimstry of Pensions 
(in Great Britain) less thin 5 per cent have developed epi 
Icpsv The figures on this subject vary greatly however as 
reported from different clinics from or 3 per cent up to 
■’) or 30 per cent These ciscs ire also div idcd into (I ) mime 
dute cpilcpsv m w hich epilepsv occurs nv elv e to tw enty four 
hours after the injurv (">) dclavcd epilepsv with the onset in 
the convalescent penod that is two to four weeks after m 
|ur\ and (3) late epilepsv w hen the s> mptom appears ifrer 
i few months or a >caf or two following cerebral injury 

In one of mv own cases it followed about nine months 
ifter an mjun with fracture of the si ull The fits were pre 
cipitatcd bv dnn! mg alcohol Over a period of five vears 
now during w hich time the patient has taken no alcohol and 
only a small amount of phenobarbital (V gram everv night) 
he has had no fits 

In such cases air studies should be made in an attempt to 
localize the lesion and if this does not demonstrate its site 
electroencephalograph) may be useful Cortical lesions 
whether or not of traumatic ongio can often be accurately 
localized by this new cr method (jasper et al ®°) Subsequently 
the lesion should be dealt with surgically according to the 
method outlined by Penfield*” and others 

POST TRAUMATIC NARCOLEPSY 

Post traumatic narcolepsy has been reported by Hall and 
Le Roy** (1936) as well as by oihen However as with 
epilepsy this condition mav antedate the accident and have 
no relation to it Both epilepsy and narcolepsy are very rare 
sequelae of head injury and since epilepsv at least is one of 
the commonest conditions seen in anv neurologic clime great 
care must be exercised in establishing the fact that such con 
ditions are due to cerebral trauma 
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POSTCONCUSSION SYNDROME 
In our opinion one of the most difficult problems to deil 
with IS the so called postconcussion s> ndrome Any indi 
vidual who has had a serious trauma to his nervous svstem 
and complains thereafter of persistent sy mptoms such as head 
ache dizziness or other distressing conditions is worthy of 
our best efforts to cure him and when indicated to compen 
sate him However there is an increasing horde of people 
who having been injured very slightly or not at all are 
receiving treatment and compensation at the evpcnse of the 
community simply because of their complaints It is safe to 
say that in general those individuals who complain most 
loudlv have least wrong with them When a man has an obvi 
ous injurv he does not need to complain Most physicians 
and others interested are anvious to see that he is adequatelv 
and justly dealt with It is now well known that the soldiers 
w 0 were removed from the front line trenches m the last 
shod seldom had wounds (Ken 
1 ^ shock IS hysteria and is a mechanism for 

immediately dangerous problem It was useful to 
ken!? omlogically because it saved his life Dr Foster 
others have demonstrated the psychological 

mcchamsm underlying shellshock 

orpan^ ^^‘^ognizcd of course that a man may hav e a serious 
sotrtfi ^”1^^ ^o some part of his body from w hich he suffers 
disability and yet maintain that he has in 
easilv ^ ^ leg or some other defect w hich is 

mav n hysterical m origin The real disabibty 

added K ^ ^^g'trded as total whereas the real one plus the 
First cause it to be so regarded 

''cknov*^ h consider cerebral concussion As far as 

cord m'c^ permanent damage to the brain or spinal 

"hichthe^^^^ simple concussion It is a condiuon from 
Of hours j^®*^P^®tely recovers in a matter of minutes 

IS knocked ^ illustrated m the prize nng when a boxer 
3iid IS seconds or more He recovers gradually 

concussion wathm a short time unless along with the 

3s one of suffered a more senous brain lesion such 

se alreadv described Or unless he has received 
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The time between the wound and the onset of convulsions m 
Foerster and Pcnfield s senes varied betw ecn five months and 
fourteen years The injury to the dun of course was the 
essential feature in that senes of cases 

Epilepsv resulting from cerebral trauma is compantnely 
rare Aldrcn Turner'**' repons that out of 1 8 000 cases of gun 
shot wounds of the head reported to the Almistrv of Pensions 
(in Great Britain) less than 5 per cent have developed epi 
Icpsv The figures on this subject vary greatly however as 
reported from different clinics from or 3 per cent up to 
•> or 30 per cent These cases are also div idcd into (1 ) imme 
dnte epilepsy in w Inch epilcpsv occurs tw elv c to tw enty four 
hours after the injury (’) dehyed epilcpsv with the onset in 
the convalescent period that is two to four weeks after in 
)ur\ and (3) late epilcpsv when the symptom appears after 
i few months or a vear or two following cerebral injury 
In one of tnv own ciscs it followed about nine months 
tftcr in injury with fnaiirc of the skull The fits were pre 
cipitatcd by dnnl mg alcohol Over a period of five vein 
now during w Inch time the patient has taken no alcohol and 
only a small amount of phcnobarbital (’/ graineverv night) 
he has had no fits 

In such cases air studies should be made m an attempt to 
localize the IcMon and if this does not demonstrate its site 
electroencephalography mav be useful Corneal lesions 
whether or not of traumatic origin can often be accurateU 
localized by this newer method (Jasper et al *") Subsequently 
the lesion should be dealt with surgically according to the 
method outlined by Penfield*® and others 

POST TRAUMATIC NARCOLEPSY 

Post traumatic narcolepsy has been reported by Hall and 
Le Roy * (1936) as well as by others However as with 
epilepsy this condition mav antedate the accident and have 
no relation to it Both epilepsy and narcolepsy are very nre 
sequelae of head injury and since epilepsy at least is one of 
the commonest conditions seen in anv neurologic dime great 
care must be exercised m establishing the fact that such con 
ditions are due to cerebral trauma 
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we have seen the diplopia was the result of direct injury 
to one of the extra ocular muscles from hemorrhage resulting 
from a blow near the orbit 

FUNCTIONAL NERVOUS DISTURBANCES FOLLOWING 
TRAUMA 

In a consideration of the functioml nervous disturbances 
following an accident one must first of all determine that 
the individual was ac.tuall\ hurt and did indeed suffer a 
cerebral trauma as indicated by the cnteria noted alread> in 
this article Or m certain cases one might agree that the 
nature of the accident was so tcrnf>ing or frightening that 
It constituted a ps>chic trauma which had temporarily caused 
nenous disabihtx A workman for example, who had fallen 
several stones from a scaffold and had been severely injured 
ni'gnt find It difficult or impossible to return to the kind of 
"v L again expose him to similar danger His 

disa^e be changed before his nenousness would 

number of compensation cases in 
2 postconcussion neurosis is claimed 
^ received no cerebral trauma whatever and 
trauma and his nervousness should not bt attrib 
rt-ir/. Iff accident This subject is in such a 

present that the best w av in the author s 
whare^ "ould be to allow no compensation 

presenr^^ injustice w ould be done than at 

pensatp/ \f persons would be inadequately com 

object h* l‘i"’yers and some doctors would of course 
more fi trornpensation neurosis would disappear and 
of lupn ” ^ "ould be made available for the management 

ilhicrm, "omen who haje been injured One case will 
'"ustrate mv pomt 

admitted to the Neurological Service of 
1920 Hp . (^^rvice of Dr Foster Kennedy) some time m 

showed rinp , b^^terical paral>sis of his left arm The history 
his left for/. ^ had overturned a pot of hot fat and had burned 
sunjcon j , being dressed (he stated) the 

I'hc nerves m the arm had been damaged 

healed verv well and there should have been no fur 
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iher thsabiljt) However the iur|,cons iugtestion aided the man 
m the development of the h>&tcncal weakness of the arm due 
to the supposed nerve in)ur) It was shown bevond am doubt 
that there was no nerve tn|ur} The man had an hvstcncal anes 
thesn over most of the nmv An attempt was made to treat the 
neurosis b\ suggestion and other means and some success was 
obv lous since the lev cl of the anesthesia w as soon low cred The 
treatment was vit:orQ«sl> tommued until one dav almost all of 
the sensorv loss had been restored Then snddenh the man 
became angrv and left the hospital against adv icc We lost sight 
of him until several sears later when 1 met him bv accident on 
the sttcet He exhibited a tvpical hvstcncal paralvsis of the 
uhole kft stde of his bodv 

This CISC uuongsf other dungs illustrates the futihiv of 
attempting to treat such i neurosis Cv en a lump sum settle 
ment of such a ease does not ilwavs cure it There is a pre 
vailmg superstition in certain cjuirters tiiat a post traumatic 
neurosis is worth at least S’) 000 It is topical also that 
such 1 neurosis gets worse is time goes on The suggestion 
which IS responsible for the disabthtv docs not aivvavs come 
from the surgeon it nn> emanate from friends or after medi 
ration from the patient himself Patients iihc this make a 
drinntic ind successful ippcil to the ivcrage compensinnn 
commissioner or )ur> 

That 1 person iinv be nervous or psvchotic as the result of 

V ccrcbnl tnunia is of course conceded b\ ill neurologists 
even when the ncurologicil status is ob)CCti\cl> normal or 
ncarl> so in fact a single cisc from mv recent experience 
vv ill illustrate this 

A joung woman while Icatning to flv crashed )0 feet with her 
gilder and received serious m|urics She was immediatelv ren 
dered unconscious and remained unconscious for three davs 
She had a fractured nose a fneture of the base of the skull and 

V fracture of the humerus She had wens of organic disturbance 
in her bnm such as unequal pupils and a Babmski si»n on one 
side On recovering consciousness she was disoriented and mco 
herenc m her speech She became impulsnc in her behavior and 
dangerous to the nurses She was easiiv innoved and seclusvvc 
She lost all memorj for events leading up to the accident She 
improved gradually ifter several weeks m the hospital The diag 
nosis was traumitic psjchosis Hus patient had had no previous 



FtFECrS OF TRAUMV ON NFR\OUS S\ STEM 


401 


mental or nenous illness and she hid no fimilN historj of mental 
disease 

Dr Adolf Me>er^^ has classified the post traumatic ps> 
choses and includes cases de\ eloping in senile or alcoholic 
subjects 


miscellaneous effects of trauma 

Ptnilysis — The relation of trauma to paralysis 

agitans is well discussed*® elsewhere It is pointed out that 
the relation of trauma to parahsis agitans still remains an 
open question 

Bram Timior ~Tht relation of trauma to brain tumor is 
iscussed by Parker and Kemohan'" Their piper deals par 
ticu arl), with glioma of the brain and is based on a controlled 
K '^^l C'tses of glioma They conclude that glioma of 
^ ^ sequela of injury to the he id must be c\cessi\ el\ 

re and comes within the possibiIit\ of coincidence 

L Nervous System —The question of 

nctvous sysfcm IS of considerable im 
in T ^^t^ernian and Smilc) ® describe disturbed conduct 
of twelve following a severe electnc shock (4000 
burns to one hand buttocks shoulders and head 
knoun^^f shock and consequentiv nothing is 
well condition of the brain lesion This subject is 

ture na\?* Alexander''* who covers the clinical pic 

of fhf. i,» patholog) and treatment with a review 

ihrth^^ up to 1938 

ous svsr question of birth injuries to the nerv 

"ell b\ special description This has been done 

or Crothers and Putnam in a monograph 

bibliography 

1 Moore C H Tk r\ 

of 1 k?® diagnosis and Treatment of the Comm ncr Forms 

litoMder I (Sept ID 1W7 

teiriic ^lejcrs R Observations on the Bchaiior of the S\s 

Craning*. » Pulse and Spinal Fluid Pressure Following 

^ Ste enson 1 J -*0^ (March) 1936 

in IntracM *'^®nsen B E and Wortis S D Some Experiments 
Other 5'^ Pressure in Man During Sleep and Under Certain 

■* Jose On ^ ^ ^ *’29 

Bull \ Bram Lesion ConstantU Found in Head Injuries 
*^ew\orLAcad Med 7f8Jl (Dec) 194’ 



40 "’ LEWIS STEVENSON 

5 \\ asserma J H Effects of Imrav nou Admmi trauon of Hyperton c 

Sol tions of DcTir se JA \IA 10 084 (Ju e 23 ) 1934 

6 Bro\ de J Dangers in the Use of I Ij perron Solut ons in th Tr t 

ment ofBrnljnc VnJSugf 1213 1930 

7 Dandy \\ C Diagnos s and Treatment of Injuries of the H ad 

JAMA 101 772 (Sept 2) 19J3 

8 Den } Brown D Tl e P nciples of T eacment of Oosed Head In 

juries Bull New Vork Acad Med 19 (/an ) 1943 

9 Kj g J E J O teomycl I s of the Sk 11 The Larj g (Maj) 1939 

10 Mcrr ath H R nd Freiman I S Hjdrocephal foUo^t ng Sub 

a chn d Hemorrhage Brookhn Hop / / 149 (July) 1939 

1 1 Sa ds I J D a? osi and M nai;cment of Sub ra I nid Hemorrhage 

Arch Neu I & Pjchi t •(((•971 ID c ) 1941 
I Vance B M The Sgnfica cc of f t Embol $m Ar h S ^ 23 4 6 
(Sept) 1931 

13 Earley D E JAMA 70/ 33 (J le 9) 1935 

14 G1 scr VI A and SI fer TP JAVIA 7/3 ni (Dec 9) 1939 

15 Brody B S The VI nag me t of Acute Cran cerebral Injo es 

JAMA ;i5-977 (Sept 21) 1940 

16 G1 e M A nd RU ne E S D rauon f Fractures a d Op rat e 

Defets f th Sk-ull JAVIA 107 1 (July 4) 1936 

17 Vebnigghc V nd fanrus B Tl Ther py of Had In; es 

JAVIA y/4 243 (Ja 20) 1940 

18 K g J E J Head Inju es Ne V k St tc J \I d 3P 1369 (JuU) 

1939 

19 Mod H E and Mo k If E Jr Vlan gem nt f Skull Fr cturcs a d 

Bran Inju es JAMA 1 0 498 (Oct 17) 194 

20 V or H C V rUnigghe V d K a ns J J He d I ) r es 

JAMA 2/5 1763 <N 23) 1940 

21 Nelson J In^ol em nt of th B m Stem m the Prese ce of S bdural 

n matoma JAVIA 2/5'864 (July 11) 194 

22 Ed to al S bdural Hemat a JA VIA 112 4’ (June 10) 1939 

23 All n A VI AI ore VI and Daly R B $ bd ral Hemor hage m 

Pat tssMi Mem IDs sc N E gl d J Vied 2»3 324 1940 

24 Holm E and S ott VV VI J S gn fica ce of Unilateral D I t tion 

ndFrt nofPpI n'itce Skull Inj nes JA VIA SI 1329 
(May ) 19 5 

21 La d g G H B der C J d VV tso R A S bd ral H i 
t m Ann S g 119 170 (Feb ) 1941 

26 G dn V\ J Irau tc S bdu 1 Hemnoma Arch Ne ol & 

Psychiat 7 847 (VprD 1932 

27 De J ng R N Delay d Tra m tc Intrace ebral Hem r I ge Arch 

Neu ol & P y ch at IS 57 (A g ) 194 

28 de V J A and Bro d r J j Neur p th & E p Ncur 1 I 

(J ) 194 

29 Col m C C a d Me ed th J VI Tr atm t f Fra t re D loc uo 

of the Spine A ociated iih C nl I jury JA VIA III 2168 (D 
10) 1938 

30 VV res S B d SI rp L I JAMA 117 1585 (No 8) 1941 

31 «ich rz G A d R A A Displ cement nd H nation f tie 

H pp camp 1 Gyrus thr gh the I i u T t r Arch N 1 
& P ych at 46 297 (Aug) 1941 



EFFECTS OF TRAUMA ON NERVOUS S\STEM 403 


32 Several Articles on Herniated Nucleus Pulposus JAJMA 113 (Dec 

•>) 1939 

33 Dandj \\ E Improved I ocahzatton and Treatment of Ruptured In 

tervertebral Discs JAMA r0605 (Oct 24) 1942 

34 Smith Alan de Forest Surgical Treatment of Herniated Nucleus Pul 

posus SuRC Clin \ A 23{ ) (April) 1943 

35 Hansa M R and Bennett A C Traumatic Complications of C^n 

vukve Shock Therapv JAMA^/22 2'»43 (June 3) 1939 

36 Blaine E S Mampulame (Quropractic) Dislocations of the Atlas 

JAM A 8S 1356 (Oct 31) 19->5 

37 Foerster O and Penfield M The Structural Basis of Traumatic Epi 

leps) and Results of Radical Operation Assoc for Research in 
Nen and Mental Dis Dec ■* 19’9 

38 Turner Aldren Epileps) and Gun Shot M ounds of the Head J 

Neurol 1 Ps\chopath >309 19U 

39 Jasper H H kershman J and Elvidge A Electroencephalographic 

Studies of Injurv to the Head Arch Neurol & Ps>chi3t 44 328 
(Aug) 1940 

40 Penfield W and Norcross N C Subdural Traction and Post trau 


n’atic Headache Arch Neurol S. Ps)chiat 36 75 (July) 1936 
41 Hall G M and Le Rot G B Post traumatic Narcolepn JA MA 
106 431 (Feb 8) 1936 

« Ktnnedj F Bull \e« lork Acad of \lcd < I 1930 
« Qssasa C S B Proc Nco -Vork Path Soc, 2! 101 19’4 
« Mirtlind H S Punch Drunk JAuMA, 91 110! (Oct 13) IP’S 
43 Editonal Head Injury and Post traumatic Neurosis JA MA J03 
344 (Aog 4) 1934 

46 Schaller W F Aftereffects of Head Iniun JA MA 113 1779 (Nov 
11) 1939 

Is Adolf Traumatic Insanity Am J Insanit) Vol 60 1904 

Jg Ph>siolo4Fy of c:oncossion JAuMA ;;5 48 (July 6) 1940 

^ L ^ 3nd kemohan J M The Relation of Injurj and Glioma 
to P ““'Brain JAMA 37 533 (Aog 2’) 1931 

J k and Smilej R E Electrical Damage to the Brain 
51 A 1 ■’ J ’■* '399 (April ’4) 1937 

e^der Leo Electnci Iniunes to rhe Central Nersous System 
31 ^ ^ 72(2) (SOS (May) 1938 

inn wn ^9 Relation of Traoma to Paralysis Agitans JAMA 

TO 160’ (May 20) 1933 



The Surg cjl Chnics of Norti Ataenca 
April IS'fJ Nirw yort Ntimbtr 


INJURIES OF THE EYES AND EYELIDS 

DANIEL B KIRBY MO FACS 
and 

ARNO E TOWN MD PACSt 

Ihl hum.in e>c is .1 sensitive organ composed of i dense 
capsule of coraen and sclera conttmmg iqucous ind vitreous 
humors and chieflv nervous vascular and highlv specialized 
tissues which react in peculiar nunner to injurv * ® The 

LV c IS protected by the brow s and ey ehds from minor mjunes 
bur no artificial safeguards have vet been devised to protect 
It against bullets and metallic missiles from high explosive 
shells or from the danger of svmpirhctic ophthalmia Vanous 
gases and chemicals especially are a hazard to the eyes par 
ticularly when the concentrated form is sphshed about the 
face Infections particularly waih the tetanus bacillus are 
ilbo an eye nsl 1 he final effect of injury of the eye is not 
always apparent and a year or more mav elapse before it is 
Inovvn for example detachment of the rerma or catancr 
Prognosis therefore should be guarded 

PREVENTION OF INJURY TO THE EYES AND EYELIDS 

Soldiers and others in warfare who must wear glasses or 
goggles should have the jionsh ntcrablc tv pcs so that they 
will be free from the hazards of injury from pieces of their 
spectacle lenses Workers in industrv should be hkew isc pro 

Profess r 0/ Ophthalmolc^ a d Ch rman of Department of Oph 
thalm logy Ne v X ork Un vers ty College of Med n Surgeon n Charge 
of Ophthalmology Bcllcvu Ho p 1 1 t^rtsulc ng Surge n in Ophth Irr I 
og\ Manh nan Use Ear and "not Ho ptd and N York Eye and 
Frlnfirm \ <1 uten nt Med ICotp UotdStat Na -v [1917 1919] ) 

t A t m Cl n c I Profc s r of Ofithalmo! gv Nc \ rk Un vers n 
C liege of Med c n Att nd ng S eg on St \ m ents Ho p tal Adjunct 
An nd ng Su g on Bell u H pit I t\ I ut n nt Comm nd r M d 
jc I Corps Un t d States Naw ) 

lHustrati ns I aned through ourt ^ of Dr J H Dunningt n In t tu 
of Ophth Im logy of Presbyterian Hosptat m ih Cty f N vt Y rL 
Artists Mr G B thk nd M Qu nlan 
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INJURIES OF THE E\ES AND FREUDS 

tected from fl\ing panicles and from \inous harmful radiT 
tions^ Workmen should nc\cr use hammers \\hich chip 
easily whtn used on metallic tools Students and workers m 
laboratories should be told time and again never to look down 
into a test tube Children play mg vv ith air rifles slingshots 
rubber band shooters cylinder shooters sticks and so on 
should be constantly reminded of the danger of irreparable 
damage to their ow n cy es and those of their play mates 
It is important to remember m injury of the eyelids the 
possibility and even probabthtv that the eve itself has been 
injured If the lids arc closed through hemorrhage or edema 
or both adequate careful means of retracting the lids for ex 
posure and examination of the eye must be adopted early so 
that proper treatment ma\ be given to the all important eye 
Itself 

The possibility of embedded foreign bodies must always 
be kept m mind and the \ ray should be used as soon as pos 
sible for the determination of the presence and the accurate 
localization of any radiopaque foreign body Some forms of 
glass do not cast shadows or the latter may not be of sufRcient 
size or density to be discovered unless bone free x rays are 
employed Certain particles mav be discovered bv means of 
the ophthalmoscope or by the aid of the contact glass and 
gomoscope when the glass is m the angle of the anterior 
chamber 


Methods of protection of the eyes ocular 

DRESSINGS 

For the protection of the eve after operanons or injuries 
stcnle \ aseline or a suitable commercial ey e ointment is placed 
on the closed hd margins which are then co\ered with a 
piece of sterile gauze and ov er this a lay er of sterile cotton or 
gauze The dressing is held m place bv strips of adhesive plas 
Scotch tape If pressure is desired more cotton is 
raped on and the whole held firmly in place by stnps of 
a nesivc plaster placed with pressure over the dressing The 
strips should be placed diagonally across from the central 
*^1^ cheek adapting to the contour of the orbit 

a roller bandage is desired ointment is placed on the closed 
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lid margins then gau7c and cotton are placed over the lids as 
described The end of the roller bandage is placed on the 
forehead )ust abov e the tyc to be bandaged and passed to the 
opposite side The bandage is then gwen one snug turn 
straight around the head and m such a way that the highest 
point of the occipital prominence is m the center of the 
strip 1 he bandage is then earned on around inclining down 
ward but always t eeping well above the uncovered eye It 
passes just above the eye on that side then across the base of 
the occiput and close up beneath the other ear then diagonally 
upward over the center of the pad of cotton and almost ver 
tically across the forehead as if it w ere going ov er the top of 
the head Now it is reversed earned downward and backward 
around again passed again over the pad of cotton this time with 
Its edge against the nose— up and reversed as before earned a 
third time around and up This the last turn that lies on the 
cotton pad is earned more tow ird the temple so that now the 
entire pad is covered ft is again tal en upward and reversed 
but instead of passing downward at the back what remains of 
the bandage is passed straight around the head as was the first 
turn The end is fixed with stnps of adhesive plaster one of 
which mav be placed with adhesive side up before the roller 
bandage is started Reinforcement of the roller bandage with 
starch never with plaster is indicated m >oting children 
Reinforcement with additional h>ers of bandage or better 
with 1 inch adhesive stnps is desirable when it is necessary 
to leav e the dressing on for some time as after plastic surgery 
on the eyelids 

If the cornea is exposed because of destruction or retraction 
of the lids It requires protection and moisture to prevent 
erosion and ulceration with ultimate perforation A moist 
chamber may be devised with glass or plasuc White vasebne 
or a nonimtanng e> e ointment may be used inside of a cone 
shaped dressing Freeing of tissues and sutunng of lids to 
gether in temporary or permanent intermargmal lid adhesions 
may be necessarv Plastic surgery should be done for the 
protection of the globe Every possible milbmeter of lid mar 
gin and tissue and conjunctiva should be saved after injunes 
of the eyes because thev are difficult if not impossible to 
replace Metal and plastic shields fitted to the orbit single 
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and binocular masks shaped of reinforced cloth are very 
helpful in preventing injurj to the eye by the careless or 
sleeping patient 


NONPENETRATING INJURIES OF THE EYE 
CONJUNCTIVAL AND CORNEAL LACERATIONS 

Conjunctival lacerations may be closed easily by means of 
interrupted sill or plain catgut sutures under instillation an 
esthesia (such as pontocame) The repair of lacerations of 
the cornea requires considerably more skill Instillation and 
subconjunctival anesthesia may housed The conjunctival sac 
IS cleansed carefully with normal saline solution If a portion 
of the ms his prolapsed (Fig 95) it should be excised with 



Dr R Pfeiffer) 

3 id of forceps and scissors The protruding ms is 
hav^n^ drawn forward with the forceps and cut off 
as blades of the scissors flat with the cornea and 

the ed^ possible If there is a difference m the level of 

sutured^^ h ■''ound of the cornea the edges should be 
apDosir black silk comeal sutures to insure proper 

contiinr?” Coaptation mav be encouraged by cutting the 
undermi hmbus in the hemisphere involved and 

on each *^'4^ Sutures are placed at the hmbus one 

edee through the undermined 

ed bringing the apron like flap over the wound 
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REMOVAL OF FOREIGN BODIES 
\\ hen I foreign bod> is located on the tarsal conpinctixa 
the upper hd is e\ cried with the end of a cotton applicator 
while the patient is lool ing downward with both e\es open 
thus relaxing the muscles If the foreign body is located on 
the cornet (Fig 96) it is remo\cd with a minimum of trauma 
to the cornea A good light preferablj with parallel beam 
IS essential A binocular magnif\ing loupe is helpful The 
c\c IS anesthetized with pontocaine Cocaine is to be t oided 



r g IX —Fo e bod c nca f left m I s fGn opc 

f pc f rat ng fo g I dv ir i 1 t b i 7 o lo k (Co ce f 
Dr G Brvic ) 

A careful attempt is first made to brush off the foreign bod\ 
with a cotton applicator moistened with saline or bone acid 
solution If this fails the particle must be removed with a 
sterile pointed instrument placed under the foreign bodv so 
that It ma> be lifted off after w hich the e> e is cov ered w ith a 
sterile dressing redressed dail\ ind 1 ept covered until the 
wound IS well healed The wound mav be carcfullv treated 
with alcohol or 3 per cent solution of iodine on a tighth 
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wound cotton applicator Care vmst be exercised not to pene 
trate the cornea 

If a panicle of iron has been embedded for some time a 
ring of rust stam of the corneal tissues ma> remain after 
remot al of the foreign bodj 1 he nog should be curetted or 
scraped aua\ with a suitable instrument In mlllt3^^ and 
other evplosue injuries multiple fine foreign bodies ma^ 
pepper the cornel conjuncma and lid The foreign bodies 
may be gradually exfoliated if the eye is not destroyed those 
which remain ma\ be remoxed carefully with instruments 

WOUNDS OF THE CORNEA 
Superficial Wounds of fhe Cornea 

Minor abrasions of the conjunctiva or of the corneal epithe 
hum usualh heal gracefully but if a foreign body is per 
nutted to remain embedded m the cornea or on the under 
surface of the upper lid serious ulceration of the cornea mn 
occur leading to opacitv and diminution of vision A pro 
^^cti e dressing is essential Any undue reaction may indicate 
infection Inflammation of the ms requires the treatment ad 
'ised for inns Local antiseptics are apt to be irntating and 
in the concentrations in which thex arc employed xre gen 
useful in dcstroxmg bacrena 
ose x\ho xxorlv xxith emery xx heels polishing and other 
ac ines which scatter dust and foreign bodies should be 
^tected b\ idcqinte nonshatterablc goggles 
cor Cornea— For the relief of 

rnca opacitx of x ary mg density the operation of trans 
dexiscd Autogenous grafting of per 
facto*^ ^ cornea to the central area is possible bur unsatis 
from^' grafts from suitable donors such as 

stillK for various reasons from the eyes of 

heeti^f^ H from those of certain fresh cadavers have 

moxeH^^'' suitable for replacement of opaque material re 
and Oschnig Filatov Hughes 

roxiejo have done excellent work m this field 
ewrrent Erosion of fhe Surface of Ihe Cornea 

mas occitr erosion of the epithelium of the cornea 

^ relacixelv minor injunes of the epithelium 
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REMOVAL OF FOREIGN BODIES 
\\ hen i foreign bod) is located on the tarsal coujunctiia 
the upper lid is eterted with the end of a cotton applicator 
v\hi!e the patient is looking downward with both e>€S open 
thus relavmg the muscles If the foreign body is located on 
the cornea (Fig 96) it is rcmoied with a minimum of traumt 
to the cornea \ good light preferablv with pirallel beam 
is essential A binocular inigmf\jng loupe is helpful The 
es e IS anesthetized \\ uh pontocainc Cocawe ir to be nojded 



Fiir 96— r reign lode o ea f left e>c Inse t G no p 
> p tio t n f r g I d\ r g! t alj ur 7 1 cV (Co t f 

Dr G B e) 

\ careful attempt is first made to brush off the foreign bod> 
with a cotton applicator moistened with saline or bone acid 
solution If this fads the particle must be removed with a 
sterile pointed instrument placed under the foreign bod> so 
that it ma> be lifted off after w hich the e> e is covered with a 
sterile dressing redressed dailv ind 1 ept covered until the 
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wound cotton applicator Caie vnist be exercised not to pene 
trate the cornea 

If a particle of iron h'is been embedded for some time a 
ring of rust stain of the comeal tissues may remain after 
removal of the foreign body The ring should be curetted or 
scraped a\\a^ with a suitible instrument In milinrv and 
other explosue injuries multiple fine foreign bodies ma\ 
pepper the cornea conjimcma nnd hd The foreign bodies 
may be gndually exfoliated if the eye is not destroyed those 
which remain ma^ be removed carefully with instruments 

WOUNDS OF THE CORNEA 
Superficial Wounds of the Cornea 
Minor abrasions of the conjunctiv a or of the corneal cpithc 
hum usuallv heal gracefully but if a foreign body is per 
nutted to remain embedded in the cornea or on the under 
surface of the upper hd serious ulcention of the cornea mav 
occur leading to opacity and diminution of vision A pro 
t^ett e dressing is essential Any undue reaction may indicate 
infection Inflammation of the ins requires the treatment ad 
vised for intis Local antiseptics are apt to be irritating and 
in the concentrations in which they are employed are gen 
not very useful m destroying bactem 
Ihose who work with emery wheels polishing md other 
machines which scatter dust and foreign bodies should be 
protected b\ adequate nonshatterable goggles 

Ransplaxtatiox of the Cornea— For the relief of 
^orneal opacity of varying density the operation of trans 
P antation has been devised Autogenous grafting of per 
cornea to the central area is possible but unsitis 
grafts from suitable donors such as 
stdiv! for various reasons from the eyes of 

heen*^f” babes and from those of certain fresh cadavers have 
mov suitable for replacement of opaque material re 

jj, j p patient s cornea Elschnig Filatov Hughes 

asiroviejo have done excellent worl in this field 

ma\ ■'^facks of erosion of the epithelium of the cornea 

cur after rclativelv minor injunes of the epithelium 
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parncuhrl) if there is a \irus invasion of the epithelium or 
if a deposit of foreign or other material is present on the 
surface of Bowmans membrane to interfere with proper 
apposition of the corneal epithelium to Bowmans membrane 
Dendntic filamentous \esicular or other forms of heratitis 
ma> be seen Usualh curettement of the disturbed or diseased 
tpithchum combined with removal of the deposit and polish 
mg of Bowmans membrane and followed b> the careful 
application of half strength tincture of iodine on a nghil) 
wound cotton applicator is necessary The cornea must then 
be protected bj closed lids and a firm dressing for about 
ten da>s to allow the epithelium to cover the defect 

Chemical and Irradiation Trauma 

Chemicals and ckccss visible and invisible irradiation ma> 
cause superficial and deep injuries Acids alkalies and salts 
burn and dcstro> the surface tissues Permanent opacity usu 
all> results Particular caution is urged m regard to domestic 
lye biulding hmc refrigeration gasis and fluids dyes battery 
acid, sohents pvnt and tirmsh remoters and rmlitary gases 
and chemicals Those who work with methyl alcohol should 
wear a proper mask to guard against its effect on the optic 
nene There should be a special warmng on the container 
regarding the danger to the eyes 

WAR CHEMICAL INJURIES OF THE EYES 

Beall^ has stated well the difficulties inherent m chemical 
and gas injuries of the t>cs The most serious chemical burns 
seen during military combat are caused by the vesicant gases 
for example mustard gas and ethyldichloroarsine In 75 per 
t-enr of all casualties caused b> mustard gas mild or severe 
corneal bums are present Treatment includes (1) reas 
surance of the patient that he is not blind (2) refraining from 
the use of bandages (3) irngation with a mild hypertonic 
isotonic and neutralizing solution (4J use of dark glasses and 
(5) convalescent care Foreign bodies contaminated with 
such irntant gases ma> prove very destructive if they enter 
the ey e or are embedded m the cornea 

Patients with complications especially secondary infection 
chnnlH rpceive treatment ronsistinu of local instillation of 5 to 


INJURIES OI THE FTES \ND EN ELIOS 


411 


10 per cent of sulfathiazolc (2[para aminobenzenesulfona 
mido] thiazole) ointment and oral administration of 0 I gm 
of sulfathiazole per kilogram of bod\ \\ eight e\ en t\% ent\ 
four hours 

Ocular bums caused b\ the lacnmatmg gases the lung 
irritants and the irritant smokes art treated s> mptomaticallj 
since they do not cause damage to the ey es that fresh air 
and a simple e\ e ash \\ ill not relics e How e\ er if the liquid 
form IS splashed into the e\ c the bum is treated is an acid 
burn unless it was definiteh caused b\ in alkali such as 
immonia 

Mustard gas lewisite cth\ldichloroarsine chlorine chloro 
picnn diphosgene and sulfur trioNide m 'lapor fon/i cause 
untation of the e\ cs withwatenng blepharospasm smarting 
burning and other disturbing sensations The eves should be 
washed with a solution of bicarbonate of soda (1 teaspoonful 
to 1 pint of water) Bromobcnz\Ic\anide and chloraceto- 
P act similarly but for allev lating the s> mptoms bone 
j teaspoonful to 1 pint of water) is recom- 

mended Oil must not be put in the eyes as this may hold 
some of the gas for further irritation of the eyes In the pre- 
' nn<^ of effects of gas upon the eyes the a\ilian popula- 
^ warned m the e\cnt of a gas attack to enter a 
chr ^ homes go to the second or third floor and 

oors and wuidows All harmful gases are heavy and 

wiU sink to the lower levels* 

buiTO above gases may cause severe 

ditirp cornea and conjunctiva and require the imme 

for th^*^ Prolonged services of an ophthalmologist in carmg 
or nm!ti 1 which may cause erosion, ulceration 

bombs o ^ of the globe Contact with incendiary 

of tLr. ^ ^ w Jijtg phosphorus produces destruenve bums 
the eyes and eyelids 


All h injuries of the eye 

for ^’^posed to heavy concentrations of ultraviolet 
under arc ^ tnotion picture actors being photographed 
Some f h ^ bathers should be warned of the 

'' P from rhe data gi%en out bj Lieut 

Ann\ Ordnance Chenncal Warfare Service b\ special permission of 
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dnngtr of keratoconpiiiotivitts Sun gamers particularly those 
who watch eclipses should know that a concentrated source 
of visible and invisible radiation may permanentK destroy 
the central vision by the condition of solar retinal bum Those 
who go on scientific expeditions to view eclipses should be 
properlv protected by filters Ordinary indirect exposure of 
the eye to the sun m the temperate zones will not harm the 
eve but liie use of protective tinted filter glasses which are 
ground plane lenses will contribute to the comfort of the 
individual The ordmiry pressed forms of sun glasses which 
are sold widcK irc usuall\ defective and have astigmatic and 
other aberrations which detract grcatlv from the benefit 
Furnace workers jnd those exposed to high temperatures in 
concentrated area should 1 now of the effect of infra red ra\s 
m the production of catiract TTie use of x ra\ and radium 
on the eye or cvelid mav produce cataract Lightning and 
high voltage electric current also may produce cataract 
as a late end result if the victim survives the shock Those 
who do arc welding or who lool into furnaces or engage in 
similar occupations sliould have protection by proper goggles 

The eye is pmicularlv protected from excessive cold 
While the evelid si in may be affected bv freezing tempera 
tures the eye itself usually survives 

KERATITIS E LAGOPHTHALMOS KERATITIS NEURO 
PARALYTICA 

If the seventh cranial nerve is injured exposing the eye 
because of the loss of the protective hd muscles or if the 
fifth cranial nerve or the sympathetic nerves are destroyed 
rhus removing the trophic and protective sensorv and pain 
functions or if there is subvitammosis or avitaminosis inter 
fenng wjrh the nutxirion of the eye coincident or subsequent 
trauma mav be more dev astatmg in its effect 

INDIRECT DIRECT AND CONTUSIVE TRAUMAS 
Indirect Trauma to the Eye 

Indirect trauma such as bodily or head shod may affect 
the delicate structures of the eye In an elderly person with 
fragile zonular fibers the lens may be subluxated or dislocated 
and separation of the retina may occur particularly in eyes 
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which are m>opic or m which c>snc degeneration of the 
retina is present The role of the trauma should be senousU 
considered but man> cases of separation of the retina are 
obser\ ed m w hich there is no history of trauma 

Direct Trauma 

In the instance of direct trauma how e\ er such as a con 
tusme wound there ^la^ be no doubt of the relationship 
between the in)ur\ and the effects even though inflammation 
has super\ ened to increase the damage The estimation of the 
effects of a rclamch minor in)ur> as when intersntial bera 
ntis and uvems are produced or precipitated m a luetic sub 
lecr requires the ser\ices of an expert If separation of the 
retina follows direct trauma characterued b\ the develop 
ment shorilj after the injurj of opacit> of the retina and 
visible tears no question remtins as to the relationship to 
trauma 


Trauma by Confusion 

Blum objects striking the eve ma> produce the effects 
of contusion These \ar\ from commotion to rupture of the 
hr tears in Descemet s membrane and endo 

inelium rupture or diaUsis of the ins c>clitis commotio 
retinae detachment of the choroid retina and vitreous hole 
in the macuh rupture of the choroid or retina avnilsion of 
^ j nerve extra ocular and intraocular hemorrhage 
•in hnallv cataract ma> result Blood stmi of the cornea mav 
^rvist long after mjurv of the endothelium of the cornea if 
IS also hemorrhage into the anienor chamber 
ne of the t)pical effects of contusion is hypotony The 
cornea may be wrinkled the aqueous contams more protein 
t an normal there is a varying degree of inflammatory re 
^ff*°^ ^ complicated cataract may develop Another 

of^tT that of temporarv or permanent piralysts 

the tndis with dilatation of the pupil rupture of 

cham^ % uadodialysis with hemorrhage m the anterior 
^ ^ be effect of transmission of the contusing pressure 

^^enp may be a uipture of the globe usuallv at its w eak 
conte ^ ^ intercalary area of the sclera Extrusion of the 

nts of the globe the aqueous lens (Fig 97) and vitreous 
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dinger of kerttoconpiiutKttts Sun gi/crs pirticubrly those 
uho watch cchpscs should know that a concentrated source 
of visible and invisible ndntion mav permanentiv destrov 
the ccntnl vision b\ tlic condition of solar retinal bum Those 
who go im scicnnhc expeditions to view eclipses should be 
properU protected l>v filters Ordinary indirect exposure of 
the eye ro the vun rn the temperate rones will not harm the 
eye but the use of protective tinted ftlter glasses winch are 
ground plane lenses will comnbure to the comfort of the 
individual Tlic ordinirv pressed fonm of sun glasses which 
arc sold widcls ire usuallv defective and have astigmatic and 
other vberntions which detract ^.ftatlv from the benefit 
Turn ICC worl ers and those exposed to high ttmpcratiires in 
concentrated trea should know of the effect of infra red ra\s 
in the production of citmct Tlvc use of \ ras and radium 
on the eve or cveltd miv produce cataract Lightnme and 
high voltage electric current also may produce cataract 
as a late end result if the victim survives the shod Those 
who do arc welding or who lool into furnaces or engage in 
similar occupations should have protection by proper goggles 

The eve is particulariv protected from excessive cold 
\\ hdc the evchd si m may ht alTcctcd b\ trct7mg tempen 
turcs the eve itself usuallv survives 

KERATITIS E LAGOPHTHALMOS KERATITIS NEURO 
PARALYTICA 

If the seventh cranial nerve is injured exposing the eve 
because of the loss of the protective hd muscles or if the 
fifth cranial nerve or the sympathetic nerves are destroyed 
thus removing the trophic and protective sensorv and pain 
functions or if there is subviraminosis rr avitaminosis inter 
fenng with the nutrition of the eye coincident or subsequent 
trauma miv be more devasritmg «i its effect 

INPIRECT DIRECT and CONTUSlVE TRAUMAS 
Indirect Trauma fe <he Eye 

Indirect trauma such as bodily or head shock may 
the delicate structures of the eye In an elderly person with 
fragile zonular fibers the lens may be subluxated or dislocated 
and separation of the retina may occur particularly in eyes 
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\\hich are myopic or m ^hich cystic degeneration of the 
retina is present The role of the trauma should be seriously 
considered but many cases of separation of the retina are 
observed in which there is no history of trauma 

Direct Trauma 

In the instance of direct tmuma however such is a con 
tusing wound there may be no doubt of the relationship 
between the injurv and the effects even though inflammation 
has supervened to increase the damage The estimation of the 
effects of a relatively minor injury as when interstitial kera 
tins and uveitis are produced or precipitated in a luetic sub 
)ec.t requires the services of an expert If separation of the 
retina follows direct trauma characterized bv the develop 
ment shortly after the injury of opacity of the retina and 
visible tears no question remuns as to the relationship to 
trauma 


Traurna by Contujion 


Blunt objects stnl ing the eve mav produce the effects 
of contusion These vary from commotion to rupture of the 
h 1 *^ ^ypotony tears in Descemets membrane and endo 
tnehum rupture or dialysis of the ms cvchtis commotio 


retinae detachment of the choroid retina and vitreous hole 
*n the macula rupture of the choroid or retina avulsion of 
e optic nerve e\tri ocular and intraocular hemorrhage 
in nnally cataract may result Blood stain of the cornea mav 
persist long after injury of the endothelium of the cornea if 
IS also hemorrhage into the antenor chamber 
ne of the typical effects of contusion is bypotony The 
cornea may be wrinkled the aqueous contains more protein 
^ an normal there is a varying degree of inflammatory re 
eff'°” ^ complicated cataract may develop Another 
ct ot trauma is that of temporary or permanent paralysis 
^ / t je sphincter iridis w ith dilatation of the pupil rupture of 
ch^ % indodialysis with hemorrhage in the anterior 
^ ^ne effect of transmission of the contusing pressure 
est Be a rupture of the globe usually at its w eak 

conrp ^ intercalary area of the sclera Extrusion of the 

nts of the globe the aqueous lens (Fig 97) and vitreous 
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may occur beneath the unbroken conjunctiva Lesser pres 
sure transmitted through the fluid medium of the globe may 
produce a ty pical curvilinear tear usualK part of a circle in 
the delicate choroidal vascular membrane (Fig 98) and seldom 
if ever involving the macula The litter however is affected 
by such trauma in other cases there being produced a hemor 
rhage from the central area of the choroid and other tissue 
changes which result in a hole or cystic degeneration of the 
macula 

Detachment of the choroid may be produced by serous 
effusion m the suprachoroidil area while sepiritton of tie 



Tig 97 —Burst ng wo nd of ngl t globe v di anindia a d pul on f le 
(Courte^ of Dr D T nl^ess ) 

rewia may be due to the same cause bv effusion from the 
inner surface of the choroid Usually a tear or hole in the 
retina has been developed which allows the altered vitreous 
to gam access to the subretinal space and further separate 
the retina Ballottement of the fluid within the eye and the 
attachment of the vitreous to the ciharv body and the per 
iphery of the retina ma\ cause sufficient traction upon the 
reuna to produce a dialysis or tear Hemorrhage into the 
vitreous produces opacity and the final result mav be scar 
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tissue hands, particularly if associated %\ith an inflammatory 
reaction tvhich m their contraction will pull off the retina 
ine prognosis for reattachment m such a ease is very poor 
Uegeneratwn of the posterior segment of the e> e occurs 
irom severe posterior contusions Subconjunctival rupture of 
“ potential source of sympathetic oph 
L ^ injured eje is soft and sightless it is well to 
uc eate t e ej, eball taking no dunces on sy mpathetic 



considered the eff^ class as contused wounds may be 
pressure nn « u either spontaneous or instrumental 

on or bruising of the eye dunng childbirth 


^ Penetrating injuries of the eye 

penetrating or perforating trauma 

0':casiLdlv*lirn°^ epithelium of conjunctiva or cornea 
fled into the anrL^ detached bj tbe injuring force and car 
«lls included th clmniber and if there are viable epithehal 
or line the antenV formation 
reunng the vism ">* squamous epithelium ob 

“"B'c and causm" °Pnnificanon obstructing the drainage 
““B secondary glaucoma Localized cysts may 
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be treated b> uithdriual of the contents and injection and 
reinjection of half strength tincture of lodme diluted uith 
the cyst contents fimlly withdrawing and collapsing the 
c\st The onl\ effeetue treatment for widespread 
zattoii of the anterior chamber has been radiation 

In lacerations of the cornea through its substance but 
without perforation the bps of the wound will usiiallv gipe 
ind will require reduction of the normal tension of the eye 
b\ paracentesis to allow apposition of the edges of the wound 
for healing A penetrating wound of the cornea with loss of 
aqueous will usualU do best if apposition of the edges is en 
couraged by a conjunctn al flap brought over the wound 
If there has been prolapse of the iris attempts at replacement 
of the ins are usuallv ill adsised Indecromy had Iiesr he done 
unless the surgical findings contraindicate it 

Prophylixis Against Inhehon 

Deeper trauma should reccnc propIn lactic treatment 
against tetanus infection and in some cases igamst gas bacillus 
infection Sulfanilamide and simihr drugs nn\ be useful 
Most of the bactcnal and \ims diseases of the eve respond 
ro their use in sufficient dosage in the carh and acme stages 
Careful nonspecific protein therapy after first determining 
the sensitnities of the patient may also be useful 

Tetanus Toxoid —Tetanus toxoid develops acme im 
niunity and in general it is a persisting inimunitv The dosage 
consists of two injection of 0 5 cc of alum precipitated tetanus 
toxoid given eight weeks apart as basic immunization in 
jection of 1 cc at the time of injury if deemed necessary 
to raise blood antitovin rapidly injection of 0 5 cc each four 
vears after basic immunization to maintain immunity at i 
high level 

The minimum antitoxin level necessarv for protection 
Igamst tetanus has not been measured But the authors have 
shown that individuals with a serum antitoxin level of only 
0 OJ unit per cubic centimeter of serum respond rapidlv with 
high blood antitoxin levels upon toxoid stimulation 

Gas Gangrene Antitoxin —Although gas bacillus infec 
tion of the eye and orbit is rare the possibility of its develop 
ment should not be forgotten Prophylactic administration of 
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^as gangrene antitoxin’ « advised (1) where there is severe 
shock and operative treatment must be postponed for manv 
hours (■?) where there is extensive muscle mjur> especiallv 
if the wounds are contaminated with soil dust or rubble, (3) 
where fragments of clothing metal, and so forth have been 
earned deep into the tissues Give as soon as possible after 
wounding the following dorer 3000 I Li Qostndmm vvelchii 
inntoxin bOO 1 L Qostndium septiquc anntoxm 1000 I U 
Clostndium oedematiens anntoxm 

\ combinuion of eari> antitoxin earlv surgical excision 
with local sulfonamide chemothcrap) followed b> oral sul 
fonamide chcmotherap> holds out the best promise for pre 
V cnting the disease 

PENETRATING FOREIGN PARTICLES 

Hving foreign parades are cspeaallv dangerous Frag 
ments of radiopaque matenal ma> be located accurate!) by 
v rav and if of ferrous magnetic propertv mav be removed 
with the magnet 



frrif r n bod\ (steel) m optic nene left eje fl X m t 

c eared c\ c ^ Schemauc path a\ of foreign bodv (Cburtesv Drs J 
'i“nr,mgt n H McKeo n ) ^ 

f'R-vrMExTs OF Glass— M inute fragments of glass mav 
penetrate the cornea and then fall in the aqueous of the an 
tenor chamber to the lower angle -Mkali free glass mav cause 
no c emical change but will act as an imtanng foreign bodv 
injured with gloss fragments should be examined 
mt the gonioscopc The x rav mav disclose such matenal 
di-Jo^ segment if bone free exposures are used If 

overed thev mav be removed through a keratome incision 
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Implantation of Sphere in Orb t Following Enucleation 

In order to replace the bulk of the globe and to give better 
inotilit> to the stump a ghss gold or other nonimtating 
sphere— not less than 14 mm nor more than 18 mm m di 
imeter m the adult— is inserted into Tenons capsule For 
suturing double armed No 0000 chromic ten day catgut 
IS used in double mattress form diagonally across the open 
mg m Tenon s capsule (i e betw een the rectus muscles form 
mg a double overlap in the center) The conjunctiva is then 
sutured separately with plain No 0000 gut or with No 
000000 black sill using four or five interrupted sutures A 
hrm dressing is applied with gauze and adhesive covered bv 
a roller bandage quite firmly applied This dressing is allowed 
to remain m place for four davs being then replaced bv a 
lighter pad The socket should be ready to receive the pro 
thesis in ten to fourteen days 
The injury of the eye and adnexa may be so severe that 
the lids and contiguous skin the globe and orbital contents 
must be sacrificed Debridement should not be earned out 
unless parts arc necrotic tissues which have a chance to siir 
vivc should be conserved 


INJURIES TO THE LENS-TRAUMATIC CATARACT 


Any injury to the lens capsule will result m opacity of 
the lens Normally protected from the aqueous by the semi 
permeable membrane of the lens capsule the hv gmscopit lens 
protein exists in a unique transparent colloid condition its 
integrity conserved by a process of selective osmosis If the 
aqueous is brought into direct contact w ith the lens protein 
the latter imbibes water swells and becomes opaque Injur) 
to the posterior capsule allows the fluid of the vitreous to 
produce cataract but the opacity may not extend far In 
fact It max remain as a partial stationary opacity 

Types of lupines to the Z.ef/r— Injuries to the capsule are 
usually direct and accidental How ev er they may be produced 
purposely by the point or blade of the discission needle m 
cases of soft cataract in young people to cause absorption of 
the opacity and lens matenil Contusions of the eve usuallv 


The mate al on tra m t c cataract d pted from th 

f the authors (DBK) in B ens TTi E> and It D 
Sa der C 1916 Ch p J7 pp S65-S98 


tt le bv 
e \V B 



INJURIES Ol^ IHE r\IS \ND t\EIll>S 4*^1 

are followed bj lens opncities Ihe method of nTtificnl 
maturation or production of traumatic cannet h\ stroking 
the lens capsule with the ins spatula it the time of the indec 
tom\ IS not to be recommended 


Treatment of Traumatic Cataract 

It IS important at the outset to rclcise in% capsuhr tigs 
which are incarcerated in the comeal wound which is then 
treated m a manner to promote prompt closing w ith rcstori 
non of the anterior chamber 

In children, the lens is soft and interior clumber w ounds 
0 ten cause complete absorption ilthough the procedure of 
capsule mi\ be necessirv In young adults 
' the lens swells rapidly it ma\ be necessirv ind adsisiblc to 
ma e a linear incision and wash out the broken down lens 
su stance If linear extraction is contemplated it is wise 
not to wound unnecessinl) the posterior capsule or h>iloid 
ln« retaining these structures IS protcctiomgiinst 

rrj.i during the linear extraction In older persons 

cataract presents a real problem owing to the hard 
a smal? " present and w hich w ill not w ash out through 
Dirh requiring a large opening for its expression 

indocjchtis and a glaucomatous 
plicated r Mvdrntics ire indicated even in uncom 

of thf sjnechn and to rclie\e congestion 

remni i ^‘l^'^rj bod\ The glauconn is best treated b\ 

'T'"* rhe lens remnants 

cataraci^P niatenal retained after the cipsulotomy method of 
regarded and treated as a fomi of 
=Jction of Ccrtiin individuals are sensitive to the 

^ree evtrar*^^^ proteins so that the presence of such 

evm material either in tnumitic cataract or 

miusnft^^*^” produce iritis c>cUus or endophthal 
•j ' ^r> mg degrees 

'kocarnr*^ Linear Extraction of Traumatic Cai aract 

dilated anesthesia ma> be used The pupil should 

dnaom Jitropme or with a satisfactory substitute 
and a sham I ^'^^‘^Plcgic The evcball is fixed with forceps 
from the incise the cornea about 2 mm 

pcrmiH!^ rnargm The opening should be about 6 mm 
the aqueous to escape The capsule of the 
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lens IS rcnio\ cd w ith toothed or smooth forceps Much of the 
brol en dow n lens concx nia> escape spontaneous!) That 
which remains is washed a\\a> gentl) with the irrigator 
s\ rmge (such as the Parker Heath) or is stirred up from with 
in or outside the cornea with a spatula care being taken to 
prevent injury to the posterior lens capsule md possible loss 
of \itrcous If the injury imolves both the antenor and pos 
tenor lens capsule then particular care must be used in hand 
ling the situirion AH the lens niacenal need not be washed 
out for the eye has a way of gracefully handling by means of 
lytic ferments that which remains If membranes of capsule 
and fibrosed tissue remain after hcibng further discission or 
removal of the membrane may be necessary in order to clear 
the pupil 

Foreign Bod es m the Lens 

Small foreign bodies lodged m the lens if nontrntatmg 
may cause only slight opacity A piece of copper m the lens 
however may lead to a complicated degenerated condition of 
the entire ey c A small piece of iron or steel may cause sidero 
sis of the entire eye 

Contusion Cataract 

Contusion cataract may develop weeks or months after a 
blow on the eye Injuries by blunt objects are often followed 
by hvpotonia and disturbed nutrition of the eye complicated 
b\ cataract difficult to remove The ring shaped opacity 
described by Vossius is due to the presence of pigment and 
blood from the forced impact of the ms on the lens It does 
not interfere w ith v ision as it is outside the ordinary pupillary 
diameter and may pariiallv disappear 

SYMPATHETIC OPHTHALMIA 

Defivitiov —Sympathetic ophthalmia is a true inflamma 
non in the fellow eye following upon related to and de 
pendent upon intense plastic inflammation of an injured eye 
The pathology is that of mononuclear cellular infiltration of 
the uv ca with later plasma and giant cell formation but nev er 
with caseation or necrosis It may look bke tuberculosis of 
the eye but onlv a few have considered it to be due to the 
tubercle bacillus Somt consider it to be of unknowm origin 
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while still another theor> offers pigment tissue allergv as im 
portant in its deielopment It has been known to de\elop in 
certain cases of neoplasm It should be distinguished from 
s\mpathetic irntaaon and from mcitis of the fellow c>e 
arising coinadentalK but not due to the effect of the injured 
eie The time of development is usually wnthin two to eight 
weeks after mjurv although two >ears mav elapse A soft 
imiable functionless c>e which flares up in mflammaaon 
after injurj had better be removed If a wounded eye has 
healed promptl) and has not shown an> inflammation there 
IS practicallv no danger Purulent inflammation has not bten 
known to lead to sjmpathctic ophthalmia 
KEcooNtnoN —TTie signs of inflammation plastic in na 
eye^ with disturbances of accommodation 
P otophobia, lacnmation and slight pain and wath the feJ!(yw 
eje exhibinng gradual loss of vision accompamed hy signs of 
deep congestion haziness of the cornea, cellular 
and nbnnous deposits on the endothelium of the cornea in 
eased protein content of the aqueous with cells floating in 
congestion and irregular infiltration of the ms 
tfinci^^ opacit) choroiditis and alterations of mtra ocular 
thalm'^ ^^^^pottant m the recognition of sympathetic oph 
I “6 great misfortune is that when such a condition 
and mflammaaon of the fellow eye is present 

the e\ designed to reduce the infiammanon and cure 

eve effective Lven enuejeaaon of the injured 

iniured ^ ^ effective and if the vision of the 

tnav be?^ better than that of the sympathizing eye it 
m judgment not to remov e the injured ey e as this 

to be the better of the two 

s^'ere m prophylactic emicleatxon m cases of 

^thebes!^^ "here there is no prospect of visual function 
tesnnr r. *^catment Foreign protein therapy zittr 

^^rce dfKM P^^ieular sensitivities and sodium salicylate in 
recommendrd \ Pu«nd of bodv weight daily are 

in ^caiiv cvcloplcgic drugs such as atropine 
ration of dosage help allay the. pain due to im- 

^bercuhn ^ muscle Desensiuzation of the panent to 
of be useful The removal of 

row should be done arefullv if it is thought that 
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this condition contributes to the mflunnution Various com 
plications such is ghucoim secondary to blocl mg of the 
draimge angle by fibrinous exudates and of the pupil b\ pos 
tenor synechia with production of ins bombce or cataract 
require special treatment as the indications irisc 
Prognosis —The prognosis is poor useful vision being lost 
in both eves in many instances The watchword m treument 
of sv mpathetic ophthalmia still remains pre evtioii 

NONTRAUMATIZiNG OPHTHALMIC SURGERY 
Ophthalmic surger\ should be as nontraumui/ing as pos 
sible Tcclinic should be studied so that a minimum of inpirv 
IS inflicted during neccssa^^ intra ocular operitions For ex 
ample tissues should not be picl ed up with forceps set free 
and picl ed up one or several times more if one applicuion 
alone can be made to suffice Incisions for catanct and glau 
coma should be made accurately as there is on!\ a small arei 
of safety The limbus of the cornea is the best location for 
the incision but it mav be difficult to make it here when the 
anterior chamber is shallow It is better to make \ smill safe 
incision w ith a 1 mfe or kcratome and enlarge this w ith scissors 
than It IS ro incise brat eiy the full length required and come to 
grief because of injury to the lens capsule or posterior surface 
of the cornea in glaucoma or because of \ too deepK placed 
counterpuncture with the catanct knife which has injured 
the ins and ciliarv body It is better to be able confidcntlv to 
complete the incision than to find the ins prolapsing on the 
blade of the 1 nifc and haggled unless the 1 nife is withdnwn 
and the incision completed with the scissors 

One other important source of danger in suI^r^ is the 
trmnn to the evdotbehinn caused by rubbing the bad s of in 
struments on the posterior face of the cornea while mtroduc 
mg them into the antenor chamber In operating upon the 
postenor segment of the globe a need for care in avoiding 
injury^ to the ciliary body is important the surgeon should 
measure accurately for the region of the ora sernn and stav 
postenor to this zone 

INJURIES OF THE EYELIDS 
Special Anatomy of the Lids in Relation to Injury - 
The exelids are composed of two (avers and a margin of 
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transitional skin The outer iijer consists of skin orbicuhris 
muscle lash follicles and their ghnds of 7ciss and iMoll 
u hereas the inner Ia\ er posterior to the gra\ line of the mar 
gm consists of the meiboninn glands the nrsus and the con 
junctna The upper hd is lifted b^ the levator muscle 
attached to the skm at the creise or furrow and the smooth 
muscle of Muller attached to the tarsus 1 he lid skin vessels 
run mni from the edges of the lids The ingle of the in 
lernai canthus is somewhat rounded while th t of the e\ter 
nal canthus is acute The inner edge of the margin of the lid is 
squared^ that of the outer edge is rounded The tarso orbinl 



Tiff 100— Trauimtic ectropton 

portanr^ 'continuation of the deep ti^ues of the lids is im 
smnnti, 'Attachments to the orbital margins and to the 
muscle of rhe lids 

lids wh? SuRcrcAi UouvDs— These wounds ot the c>e 
fuUv the deeper tissues usual!) he i( grace 

cised m Aieghgible scar formation Care must be e\er 
Aio dcformit) after healing 

spectacles ounds, — -The use of safetv glass in 

AAnivcrsal u" ''orkcr is subjected to danger and the 

A^'^commende/ automobiles is strongly to be 
Cases have been seen in which the edge of 
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the spectacle lens cut the lid bv being forced against the 
orbital margin 

PrsTTRATiNG OR PERFORATING WouvDs —These uounds 
may carry infection and foreign material such as metal glass 
stone wood and shin including portions of the lid margin 
and cilin deep into the tissues If the foreign material is non 
irritating its presence may be borne well but if it is copper 
or wood a marked reaction will soon manifest itself 

Lxcfrated Wounds— If the full thickness of the hd is 
vertically lacerated there will rend to be a notching or angu 



I ig 101 — C C3Cr Cl 1 cct op it and a it I blcph rn re It np f om orb tal 
cell I tis (tr matic) 

lation If the scarnng is deep seated ectropion (Fig 100) or 
entropion is very hi ely and if the internal canthal ligaments 
are completely severed a laxity eversion and lack of coapta 
tion of the hd to the globe will result The mmal siitiirmg ts 
mtpOTtaiU Lacerations produced by dogs or other animals 
afflicted with rabies should receive prompt prophylactic anti 
rabies treatment 

Contused Wounds —These may be descruccne in nature 
causing sloughing of superffcial and deep tissues and resulting 
in coloboma ectropion entropion ptosis lagophthalmos 
svmblepharon anl yloblcpharon or other disfigurement (Fig 
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101) Debndement should be employed with caution Infec 
tion may also produce these bad results Specific sera and 
treatment may be indicated m cases of eiASipelas streplo 
coccus infection svphihs etc 

TREATMENT 

First Aid— First aid consists in heinostans, cleansnii, of 
the j.owid application of an antiseptic, such as tincture of 
iodine or mercurochrome coaptation of the iiounA, and a 
simple dressing As soon thereafter ts feasible when brought 
to the ophthalmic surj^eon, prefenbly one experienced m 
plastic surgery about the eyelids the wound is again m 
spected all foreign matenal is rcmo\cd fine silk sutures are 
used where needed and i firm dressing is applied mal ing 
sure the palpebral fissure is closed If there is swelling of the 
orbital tissues it is well to use double armed sutures between 
the lid margins These may be placed over small rubber plates 
fashioned from rubber tubing and turned with the concave 
side toward the skin best about 3 mm from the margin If it 
IS anticipated that dcstrucuve lesions will produce ectropion 
k j ^^st to make mtermargmal lid adhesions These may 
retch due to the effect of the contraction of scar tissue but 
f ^ will protect the globe dunng the mitnl healing process 
nivioRRifAGi Into the Tvelids— The appearance of the 
s iner or black eye as a result of blows about the eve is 
ami lar to all After a minor operation on the lids as for 
aazia the escape of blood into the tissues may give the 
thp K blood and serum may travel across 

other^ejf^ ^be nose to produce swelling of the lids of the 

extravasation of blood md serum into 
and r L consists m the careful application of pressure 
nss\ies° the m|ory However, devitalized 

crenp refrigerated too much since gan 

n” have been known to occur Cold applica 

hours be used more than twenty four to thirty six 

behasren^^Jh'^^f^ 'ibsorption of the blood and debns will 
D^esrnT^►,^ y the application of warm compresses A useful 
^ T for the purpose is as follows 

uoint skm around the eyes with lanolin 



4'’8 DAMFI H KIRRA ARNO F TOWN 

■* Hot compresses of epsoni silts (I nblespoonful to I 
pint of water ten minutes) 

3 Cool compresses of sodium bicarbonate (1 teaspoon 

ful to I pint of water five minutes) 

4 E>ewash with an c>ccup 

Foreign Bodies —Foreign bodies m the lids are usually 
small Fine pieces of glass sand dirt and powder nia) well 
be removed carefullj using the point of a knife or spud or 
curctre Powder grains found after explosions are ven diffi 
cult to remove After a thorough scrubbing of the superficial 
skin removing even all the epidermis if necessary a small 
trephine mav be used for single deeper grams or an elliptical 
excision with suturing in the presence of a group of black 
grams Small foreign bodies bcneirh the hd embedded in the 
conjunctiva should be removed before the mucous membrane 
heals over them 

DESTRUCriON 01- THE LiD AIakcin and of Exelvshes — T he 
nnrgm of the lid and line of eyelashes arc difficult to rcplice 
when thev ire destroyed If a partial defect is present m the 
important central or nasal areas the lash bulb bearing skin 
tissue niav be slid over from an intact area of the temporal 
portion of the hd margin b\ splitting the lid at the grav line 
Free grafts of e\ el ishts mav be obtained from the brows and 
prove better than a bare hd margin for function and appear 
mce 

SuPFRUciAL Inh AMMAiioN (Dfrxiatitis) — Care should 
be exercised in the use of all cosmetics and applications about 
the eyes for their remote effect upon the eves and eyelids In 
the same class arc the cases of dermatitis produced by contact 
with other substances such as ointments used elsewhere on 
the body which are irritating to tender eyelid skin particu 
larly in those sensitive to their action 

Burns of fhe Eyelids 

Thermai Burns —Most thermal burns affect only the skin 
of the lids singeing the lashes and not burning the cornea or 
conjunctiv a because of the rapidity of the reflex of the lids 
If the effect is only on the epidermis and is that of erythema 
the condition will heal simply through the application of 
V aseline or boric ointment If the burn is deeper or of secon 
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degree there \mII usuall) be contraction resulting in simple 
ectropion In third degree bums, such as the ternfic flash 
bums follo\ung gasoline explosion (Fig 102) the \icam has 
no time to close his lids hence the conjunctiM and cornea 
are imoKed and the heat is so extreme that the skin and hd 
margins ina\ be lost producing sex ere ectropion sxmbleph 
aron or ank\ loblepharon 



tropion (Courtes\ of Dr J H Dumun^on ) 


caused —Chemical burns act similarh to those 

zatinn f chemical should be remox ed bj neutrah 

blenh-TrL^/^r^*” ® eop/oi/r It i^e xxith water S>m 

tissue often union of the hd to the globe b> scar 

^bc sex ere burns is that of protection of 

Used A)h ) oils grcises and ointments should be 

uiadc pctroiatuni ohxe oil lanolin mLved or 

fields of arc xerx useful Proteenng 

'be moisniT f ^^Aulose compounds maintain 

^be indication *Fhe after care wall depend upon 

while roLl^'^ (DBK) has found it hardly xxorth 

er mhesjoiis betxxccn hd and globe because these 
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quicJ U reform The daily trauma of tearing them apart re 
suits in c\en more dense adhesions If the Iid can be separated 
b> simply drawing it gently away all well and good but 
there is no point in introducing metal celluloid or dental 
compound to cause funher tnumn The final care of bums 
w ill be indicated b\ the sequelae 



Fg 101 -S^Tnl Icfl »r folio i gdemcsltra m 


Lacerafion$ of fhe Eyel d$ 

IIoui/oxTSL L xcEBAi IONS —\\ hen these imoUe only the 
thin shin particularly of the upper lid they need no special 
cire If the hceration IS rigged or tertical care must be taken 
to suture the margins accuntdy to present the effect of the 
pull of the orbicularis muscle Some skin mas be sacrificed 
from the upper lid because there is usually more than suf 
ficient but \erv little mis be lost from the lower lid without 
eversion of the margin 

Vertical Lsccrations— Such lacerations particularly 
through the margins or deep Iid tissues should be wamdtately 
repiired and measures lal en to prevent notching and other 
deformities 

I very millimeter of hd margm is valuable and verv little 
can be sacrificed without replacement Debridement should 
be exercised with extreme care A simple vertical laceranon 
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needs o%ercorTectton at the margin to prevent notching or 
angulation The vertical laceration tal cs the form of a V, due 
to spreading of the wound and can be overcorrectcd by 
horizontal incisions each one half the length of the vertical 
laceration then suturing first the apices of the horizontal in 
cisions together Interrupted through and through horizontal 
sii are emplojed to coapt the remainder of the wound 
>ing t em over the si in to one side of the wound These 
u ures cause the hd margin to push up into a mound 1 to 3 
•1 ove the normal nni^n The margin of the wound 



process the hy a \ ertical suture In the healing 

I'ne Sutures straightened out into a smooth 

‘’'™ugh the tissues 

be correerpH '^nd angulation after healing 

Cicatrix same fashion after excision of the 

“"d a Ponion ofTh^'sl? ™rgin has ragged edges 

me gray i,j,g has been lost exposing the tarsus at 

cmploj the not to cut away the good tarsus but to 

f^rsus are cleaned^ Procedure The tissues o\ er the exposed 
cleaned to form ^ opposite edge of the wound is 

counterpart Double armed through and 



'^he pressure dressing is a most important part of any opera 
for the late repair of traumaoc eyebd conditions Over 
guttapercha hich is cut and shaped to fit inside the bony 
ital margin is placed a number of gauze fluffs built up 
a mound above and within the orbital margins One inch 
>s of adhesive plaster are placed to hold the gauze firml> 
osition The direction of the first of these is oblique from 
center of the forehead down and out below the cheek 
iding the corner of the mouth and pulling the skin to 
ler above and below The others are curved about this 
n and to the same positions above and below but curved 
ind the outside of the fluffed gauze About six such strips 
required Then a 1 inch piece of adhesive is placed 
quclv across the center of the forehead so that the ad 
V e portion w ill later be used to draw up the bandage from 
fellow eye A special perforated (Pfeiffer) pad of thick 
;d matenal is then placed over the ear on the side of the 
sing A roller bandage is applied to hold the eye dressing 
rm apposition to the tissues 

he pressure induced should be great enough to prevent 
avasation of blood and serum There should be no local 
areas of pressure over bone great enough to produce 
sure necrosis If the eye cannot seek refuge m the loose 
;es of the orbit other means should be devised to protect 
e>e and to prevent extravasation 

;fion of the Lacrimal Sac 

arulent dacr> oc> stms requires correction before Iid plas 
are undertal en The procedure of dacryocystorhinos 
y IS unsuitable for cases of trauma because of the usual 
Iv ement of the ethmoids and the displacement of tissues 
loval of the sac md cleaning out the infected tissues is 
onI> satisfactorv procedure 

marginal Lid Adhesions as an Adjuvant in the Correction of 
XrAiwia.tjc fyeiid Deftxrmii es 

he protection of the globe is paravtotmt in the treatment 
yehd injuries This ma> be largely accomplished b> the 
af intermargmal lid adhesions which will serve the added 
;tion of working the lids into plastic form over a pro 
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longed period of healing and reconstruction The adhesions 
should be used in the correction of ectropion and ankylo 
blepharon and should not be severed until the movements of 
the lids with the globe indicate that the> are in accurate co- 
aptation Mith the globe The adhesions are formed by de 
nudmg definite opposing areas about 1 5 by 4 mm of each 
lid margin, and then b> splitting the lid slightl> in the gray 
line to a depth of 1 mm b> suturing with double armed silk 
suture over rubber plates a 2 mm bv 4 mm dense adhesion 
will be formed Usually two adhesions are required They 
remain in place for from two to si\ months during the recon 
struction process 

The Correcfion of Post traumatic AnJcyloblepharon and Cicatricial 
Ectropion 

Ankyloblepharon and ectropion are important and serious 
complications m the healing of injuries of the c> elids Loss of 
tissue and contraction of cicatrices are the causes The sur 
gical treatment is manifestly that of removal of scar tissue and 
subbing new tissue to rephcc that which was lost 

1 he Initial incisions m the correcnon of ankyloblepharon 
and cicatncial ectropion should parallel the lid margin in its 
p and be followed by a dissection which frees 

be^b ^ removes the scar tissue bands so that the lids may 

apposition for intermarginal Iid adhesions 
With evident requires immediate covering 

grafted skin to stimulate healing without granulation or 

scar tissue formation 

grafts from the upper lid are ideal 
best cephalo auncular angle free grafts and third 

evp<r r involving both upper and lower lids of both 
epidermal grafts from the thigh These grafts 
^ special wide razor or with the 
deen nr A If there is no loss of lid margin or of the 

pedicle'^fl^^ tissue of the lids there is no need for sliding 

Pedicle'^ 'f ff^umatic Coloboma of fhe Eyelid by Sliding 

be coloboma of more than 4 mm cannot 

® > apposition of the edges even though reliNa 
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tion be secured by free external cinthotomy A sliding pedicle 
flap or graft from the temporal area is usuall> most sansfac 
tor> Wheeler** used the methods both for the congenital 
and post traumatic forms 

The first incision is from the ingle of the external canthus 
through the skin thickness straight out toward the ear The 
second is above or below siirtmg with i width of about 12 
to 15 mm and slanting diagonally widening above or below 
as the case may be for repair of upper or low cr lid coloboma 
Both incisions extend almost to the eir to gam relaxation of 
tissue Subcutaneous dissection of the lid tissues ind re 
arrangement of the conjunctiva and ncccssarv advancement to 
fill the coloboma area and to have complete skin covenng ex 
temally and conjunctiva covering internally are necessary 
The flap is thickened and widened toward the temple This 
IS important for preservation of circulation and nutrition of 
the flap Tlic tip should not be tnumatizcd and the actual 
union of the ends is often best mule bv the halving technic 

The Creation of a New Lower Eyelid (Hoghei* ) 

When the entire low er hd has been destroy cd by trauma a 
very difficult situation presents itself The sliding flap used 
for correction of colobomata up to 15 or ’0 mm cannot be 
applied to the restoration of the complete lower evelid The 
old Italian technic of transfernng skin from the ann and the 
cumbersome pedicle flaps from the forehead are too deforming 
and unsatisfactory Tlic skin does not match and there is a 
tendency to sinking of the edges and bulging in the center of 
the graft 

A technic which appeals to the authors as applicable to this 
condition is that which Hushes has used most succcssfullv 
after removal of the lower lid for neoplasms The upper lid is 
split completely along the gray line The inner side with its 
conjunctival lining and tarsal support is denuded of its mar 
gm and earned down to its new position to form the inner 
half of the lower lid The outer part with the si m and lashes 
IS maintained by sutures so that the margin is on the line of 
the canihi This upper portion rcuins the lev ator and smooth 
muscle of the upper lid The si m defect below is relieved by 
sliding up a superficial flap from below hen all have healed 
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I nevr palpebral fissure is formed b> opening ^ lashes 
junctival sac ,ust belon the line of the marpn t" 
of the upper lid Nets lashes ma> be grafted ^ ^ 
strvicted loner hd if desired The results ire very sitisfactory 


The Correchon o\ Traumahe SymbWpharon 

S>mblepharon or union of the globe md c>elids 
after a bum or other trauma which destrov ^ 
subconiuncmal tissues If correction is possible 
]iinctival grflffr are the best Free buccal mucous mem 
grafts ha\e been used L\en m the most satisnctorv case 
results are unsatisfactory Shallowed conjunctival tornices 
cul de sacs have been deepened by sutunng a 5^^^ ^ 

and then anchoring it deeply b> passing double 
tures through it and out through the shin tying t em o 
rubber plates 


Pseudoiumor and Tumor Formahon after Injury 

Some pauents react to an> trmma with 1 cloid formation 
hypertrophy and infiltration of subcut ineous 
ring Some of these pseudotumors regress and absor sp 
taneously Others react well to the application of gamma 
X rays administered b> a radiotherapist Repeated trauma may 
be responsible in some cases for neoplastic formation a 
though the relationship is not always clear 

INJURIES OF THE ORBIT AND EXTRINSIC OCULAR 
MUSCLES 

f'omusmg wounds of the orbit may cause \anous patalvses 
and atrophies including absorption of the orbital fat enop i 
thalmos and loss of function of the eve Penetrating w ounds 
may cause orbital infection with its attendant bad results 
A condition arising from blasts and explosive bombs from 
air raids and other war accidents is that of many foreign 
bodies embedded and perforating and that of the efi^t of 
sudden compression and expansion of the atmosphere Prop 
tosis with retrobulbar hemorrhage with immediate loss of 
Msion and later the appearance of optic nerve atrophy, ex 
tensile intraocular hemorrhage ruptures and holes of the 
macula of the retina with loss of central vision and other 
simi ar phenomena have been reported 
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Fracture of the skull may cause orbital hemorrhage and 
paralysis of extra ocular muscles particularly of the external 
rectus muscle because of the long exposed course of the 
sixth cranial nerve In the case of an aviator who developed a 
paralysis of the left abducens following a crash Berens'* sue 
ceeded in correcting the paralytic esotropia vvirh loss of bin 
ocuhr vision diplopia and complete inabihty to fly byreced 
ing the internal rectus muscle and performing a transplant 
of half of the superior and inferior recti to the stump of the 
paralyzed extemus The aviator was reiccepted for military 
flying in a foreign service 
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fractures of the spine 

FRANCIS A ECHUN MO Med Sc D 
and 

WALTER 1 GAUVANO MO + 

Eaceu ENT papers on all aspects of v.^- a 

dislocauon of the spine are available m the h e 
compact review of this subject stressing the ° nerhaos 
ment which ma\ be used under war condition P 
umclv .L,_ 

Dunng the past five to ten tears perhaps 

ment of such cases hav e been emphasized (Brow ) 
the most important of these ace the proper earK handling 
and transponation of the patient from the ® » 

dent, the preference for skeletal tracDon over re u o 
the halter m fracture dislocations of the cervical spine ano 
the advisability of early reduction of almost an thorac 
thoracolumbar fractures with carlv immobilization m p 
in the uncomplicated cases In addition to this it has eco 
clearer which cases can be benefited bv surgical inicrvcn lo 


EARLY DIAGNOSIS AND MANAGEMENT 


Eady Diagnosis 

the t>pe of accident is such that It could cause m 
|iir> to the spine it is wiser to treat the patient as though he 
has a fracture until this is ruled out The earh signs ma> a 
onl} pain or tenderness o\ er the spine and if he )s unconscious 
C'en this is absent Of course if gross paralvsis or weakness 
of the extremities is present the diagnosis is usually obvious 
The differential diagnosis between fracture of the lower 
cervical vertebrae and those of the thoracic and lumbar re 
gions ev en in the presence of cord inv oh ement is not how* 


^istint Professor of SureEtv (Neucosui^erv ) New \orL Univcnm 
t Attending Orthopedic Sorneon LenoT Hill Hospital Ojr^long Or 
tnopcdic Surgeort, Ncs \r,zV InEmury for Women and Children 
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ever always easy and this must bt kept m mind when 
deciding whether to transport the patient in the prone or 
supine position Unless a fracture or fracture dislocation of 
the spine is suspected of being present the patient will ob 
\iously not be treated for this and irreparable damage to the 
spinal cord or cauda equina may result from improper han 
dimg 

Early Handling and Transportation of the Patient 

We would strongly urge that the basic principle of splint 
them where they he be applied equally to fractures of the 
spme as it now umv ersallv is to fractures of the long bones 
In an\ suspected case of spinal injury a good procedure is to 
place the patient flat on bis back and leave him in this position 
until transported In establishing the patient in this position 
the initial posture m which he is found must be taken into 
consideration If the spme is obviousK flexed or rotated or in 
any manner distorted from the axial line one must as a pn 
niary procedure by gentle traction and counicrtraction cstab 
lish an extended posture Following this when the patient is 
being moved never flex or rotate the spine but treat him as 
though he IS a rigid fixed object like a glass pipe 
For transportation a stretcher or preferably a flat object 
111 e a w ooden door or plani may be used How cv er w c 
would definitely idvocatcthat where possible the movement 
of the body en nnsse so necessary for mmmum safety 
should be facilitated by firmlv binding the entire torso and 
head to long splints If one is certain that the injurv is m the 
thoracic or lumbar region the stretcher can be placed beside 
the patient and he can then be rolled over onto this on his 
stomach care being taken that the shoulders and pelvis rotate 
m the same plane and that the spme is not flexed (Stool e>) 

If the injury is in the cervical region the patient should be 
placed on his bad on the stretcher the same precautions 
against flexion or rotation of the spme being taken To ac 
complish this four people arc usually required to lift the 
patient or the stretcher is placed at the injured s feet parallel 
to him and w ith the aid of traction on the ankles and gentle 
continuous countertraction through the chin and occiput he 
mav be slowK drawn onto it 
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In fracture of a louer cervical venebra marked paresis of 
the legs ina\ be present with onlv moderate weakness of the 
hand gnps Such a case can easilv be mistaken for a fracture 
of a dorsal or lumbar \ ertebra and if the patient is transported 
in the prone posmon with the head rotated to one side per 
manent or fatal injurv to the cervical spinal cord ma\ be 
caused Consequentiv w hen there is anv doubt concerning 
the presence of a cervical fracture it is well to transport the 
patient on his back Patients with dorsal and lumbar fractures 
are moved with safer) m this position on a flat resistant sur 
face if flexion is avoided This mav be more adequatelv 
accomp^hed if a blanket roll or other relam elv soft object 
K P aced beneath the back to create evtension at the site of 
fracture 

In view of the difficultv of diagnosing the level of the frac 
on the field '^.e belie e that the stfest genenl nile is to 
ansport all these puteitts on their bids m the method de 

senbed 

Would here suggest that when time and circumstance 
possible and even desirable to mold single or 
I'a led shells at the site of accident pnor to transportation 


Handling of the Patient on Admission to the Hospital 
^ A. good method is to !ea\ e the patient on the stretcher do 
ihe^T"^ i complete neurological examination and palpate 
satisfa^ condition without changing his position if this is 
bnng him dircctlv for \ ra) examinaoon 
"herese Present) This should be conducted 

stretcher "^thout moving the patient from the 

nianual t ” lateral films of the low er cer\ ical \ ertebrae 
to Pull usuall) be applied to the patient s wnsts 

viduals It ^ n In hcav v set short necked indi 

procedur ^ ^‘^^ctimes virmallv impossible as an emergenev 
'tttebra ln° an adequate view of the seventh cervical 
tions should Circumstances we feel that fracture precau 
^^'hen thp until adequate films can be taken 

tmmediateh ‘^Stiosis has been made treatment should be 
eperaong patient is to be lifted to a bed or 

^nual tractinn required One can appiv 

to the occiput and chin another traction to 



+42 


TRANCIS A FCIlttN \\ ALTPR J CALLAND 



Fjg 105 -/f Reducti n of cervcal dstocatons and fractures by eiastc 
iracu n through an occjp totnental baiter Th halter made from a 6 
nch musi n bandag Tract on ts et rt d by s vcr 1 turns of an Esm reh 
rubber bandag "Vocc tic sprng I ianc whch n ths partcuiar case 
registered 10 p unds tra ti n A! o ob er th antcri r pi st r of pans 
shell wh eh has been mold d vh le tl e pauent ss under tract on The pauent 
IS tnstrucie 1 to ke p h niotiit open or if he s und r anesthes a jt is 
kept open tl a ood n edge The collar i molded so tl t th r t n 
ton pcessur s at tl ngl of th ja (narked x) and not at th point 
f the chin Th s m tl d niak s c possibl for the pat ent to masneat 
w th comfort The pcnc 1 1 n si o s ho v th cast should be trimmed to 
leave the ear free fr n pres urc Ths i most mportant for pr ssur on 
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the ankles and the third and fourth place their arms under 
the pelvis and shoulders respective!) the patient being lifted 
as a rigid object as stressed above If hminectomy is the 
elected procedure the patient can best be splinted before 
turning to the prone position on a rnpidlj molded mtenor 
plaster of pans shell (Fig 105, A) 

Treafment 

Treatment should be directed toward prompt reduction of 
the deformin and maintenance of the spine m a h>per 
extended position The object of this is to restore the normal 
^ignment of the bon) pares and thus to pre\ ent immediate or 
late pressure on the spinal cord cauda equina or nerve roots 
^d to avoid pain as a late sequela of incomplete reduction 
lo accomplish this overcorrecaon of the deformity in ex 
tension is usually nccessar) The methods employed differ 
according to the location of the fracture and whether or not 
loss of function is present The discovery 
t at the very strong antenor common ligament is the check 
0 over hyperextension has dissipated the natural fear felt by 
an) operators that extreme hypcrextension involved the 
anger of cord and root damage (Davis) 

SPECIFIC INJURIES 
Dislocation of the Axis 

disloc^^°^ reviewed the subject of simple unilateral 

often pointed out that the condition is 

of ^^gnosed because it may be produced bv violence 
cnnr^„ ^ nature that the attending physician fails to 
S ? ' Possibility of Its presence 

nearlv f?? i surfaces of the atlas and axis are of the 
^ sliding type and oppose each other m an almost 

'lie plaster «*h * serious decubitus After the anterior portion of 

tjce (with ^ ** ** strapped to the patient and he is turned on 

« made or soil functioning) and the posterior amculating 

^ Tike poCTrn/. lammectom} is performed 

shells firmlv n *he plaster has been completed and the 

I*) perexiended logcihcr Vote that the cervical spine is held well 

•ns mouth Note^a) * but nevertheless the patient is able to open 

‘dressing evwnds better cervical retention the plaster of pans 

“ovn to tile pehic crest 
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honxontal plane m such a sv as to allow rotary rnovements 
of the head When the neck musculature is relaxed the head 
ma\ casil\ be rotated to the full functional limitation of these 
articulations If at such a time the head is accidentally rotated 
further there may result a rupture of the capsular ligament of 
one of the atlanto axial articulations and a slipping forward 
of the articular facet of the atlas onto or o\er the anterior 
marginal hp of the facet of the axis 

The characteristic symptoms of such an mjurv are per 
sisting pain tenderness and stiffness m the neck inability to 
open or difficulty m opening the mouth impairment of rotary 
moacment of the head on the nccl and dc\nnnn of the chin 
to one Side Pilpation oxer the posterior neck and through 
the pharynx ma\ reveal a characicnstiL defonnitv In simple 
unilateral dislocation without fracture there is no cord injury 
\ rays will usvnlly clinch the diagnosis but it is at times 
difficult to rule out in additional fneture of the odontoid 
since \ ra\ \ lews cannot be taken through the mouth because 
of the patient s inability to open it 

Reduction of a simple unilateral dislocation of this type as 
a rule can be iccomplishcd by hiltcr tnctio?} (Fig 105 A) 
Manipulation of the neck is earned out with ease at the same 
time An anesthetic will facilitate the procedure by relaxing 
the muscles but is not always ncccssarx When reduction has 
been accomplished an x rav view to rule out fracture of the 
odontoid must be taken through the open mouth 1 Ins should 
be done where possible while immtuning triction Otherwise 
It may be earned out after a cist or collar has been applied 
McKenzie favors a Thomas plaster coUir (or leather collar) 
Recurrences have been reported m i collar but as he points 
out it IS w orth a trial as it is more comfortable than a Mmerv a 
jacl ct which must be expertiv applied to be efficient Immo 
bilizarion of this tv pc should be maintained for it least two 
to three months 

Simple unilateral dislocation at lower cervical levels is un 
common owing to the overlapping of the articular facets 

If a fracture of the odontoid is present one is faced with 
the likelihood of progressive atlanto axial dislocation The 
treatment of this condition will be described later 
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Bilateral Dislocation Fracture and Fracture dislocation of the Cer 
vical Vertebrae 


A number of method*. ha\e been used with satisfaction m 
the reduction of traumatic deformities of the cervicil vertc 
brae Perhaps the one most commonly employed especially 
m the past is reduction b\ means of a halter (Fig 105 A) 
The disadvantages of this type of traction arc that it cannot 
be maintained for more than a short period without causing 
discomfort to the patient difficulty in respiration and open 
ing the mouth and pressure sores over the occiput and lower 
jaw ff a properly supporting cast or bivalved shell is applied 
after the reduction the results nny be satisfactory but there 
IS frequently danger of recurrence of the deformity 
Annual reduction under anesthesia as employed by Tay 
or With immediate immobilization in plaster has given good 
results but there is undoubtedly danger of injuring the cord 
uring the maneuver and here again it is difficult to maintain 
c reduction even in a well applied jacl et 

s method of hyperextendmg the neck on an air 
allowing the head to hang down an inclined 
2sarule useful m only mild deformities where little 
j required for reduction He himself stares that he 
tnrr, method in most cases for that of skeletal 


die rn° h uniformly accepted that skeletil traction 

deformif^^ ^ f L treatment of most tnumatic 

sjpnc t.ervical spine whether or not neurological 

ncr Barton Hoen Cone and Tur 

vinran-t Browder and Grimes and others) The ad 

be aonlipa ^ *^cthod is that any amount of traction ma\ 

period rhp for an indefinite time During this 

which ^onifortablc and can be turned in bed 

pans Whilp handling of bed 

secondan *** there is little or no danger of 

^taction K '’nd this can be avoided later if the 

P'‘rtn\ “ period long enough to allow 

The difTcrc ^ structures 

Crutchfic) eletal traction available are those 

^o«i>nrehjphK Hotn Cone and Turner Crutchfields 
‘'atisfactorv and can be applied quid Iv with 
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our danger A((cr proper prepiracion of the scalp a stab 
wound IS nndc o\cr each parietal region m line with the 
nnstoids nr n distance indicated b> the width of the tongs 
\ small drill hole b then made m the bone at the site of each 
incision with the drill point provided This has a small guard 
4 mm from the point which prevents the drill perhranng 
the inner table of the si uU Tbe traction points are placed m 
these small perforations and tightened into position b> screw 
mg the limbs of the tongs together The desired amount of 
traction (IS to 20 or more pounds) is then applied as mdi 



Fig 106 -Skeletal tncti \ I \ mean of B rt o s tongs f r fractures and 
d si c tipns of th cent al sertebrae fS c text 1 


cated m Figure 106 If dressings are properly placed over the 
two incision wounds and changed dailv there is little or no 
danger of infection occurring 

Bartons toti^s are cquallj. serviceable and are applied over 
the parietal bosses m a similar manner (Fig 106) These 
tongs have the advantage of entering the si ull at right angles 
and there is perhaps levs danger of them pulling loose when 
heavy traction is used hen tongs are not available a highlj 
satisfactory form of appUing skeletal traction is that de 
scribed bv Hocn and bv Cone and Turner We have used 




holes in m place Note that thc\ passthrough 

through burr hi ^ Skeletal traction b\ means of wire passed 

mktd lines (See* ” frontal region The uire is indicated bj the 
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this method in six cases of fracture dislocation m the cervical 
region during the past year with excellent results and no 
infections An example of the method is shown m Figure 
107 A U and il is completely described in the articles of 
Ilocn and Cone and Turner It should be a useful form of 
treatment during w artimc w here tongs mav be hard to obtain 

Skeletal traction is maintained m the majority of instances 
for at least five weel s c\en though signs of cord injurv are 
absent A cast shell or brace nu\ then be applied and should 
be worn for four to six months or more If there arc mimmat 
or no neurological signs the patient is allowed to be ambu 
latory otherw isc he is kept m a w hcelchair or propped up m 
bed If the neurological imoUcment is sex ere a bixalxed plas 
ter shell IS a good form of immobilization when traction is to 
be discontinued since it penmts proper attention to the skin 
or the patient may be placed on an air mattress with the neck 
m extension as described bx Stookcx 

Thoracic Iniurie* Tt fo Tix (Wifhout Spinal Cord Involvement) 

The upper thoracic xertebne are fractured much less often 
as a result of indirect xiolcncc than arc those of the cervical 
or thoracolumbar region 

In Simple anterior Up or in mild crush fractures of the cen 
trum the thoracic spine should be immobilized in moderate 
hxpercxtcnsion m a jacket This cm be applied bv the foot 
suspension method with the patient in the prone position on 
a canvas strap or in the manner shown in Figure 108 These 
methods realize the ideal mechanics in producing hockey 
stick hypcrtxtcnsion (Daxis) 

In more severe crush frictures of the centrum reduction 
usuallv requires fixation m a marl ed degree of hyperexten 
Sion Tins mav be accomplished either by foot suspension or 
perhaps better b> the procedure illustrated m Figure 109 
1 his method w as devised to replace the sometimes dangerous 
automobile jacl form of extension A wooden splint is soaked 
m water and molded m an arc (similar to that shown in Fig 
urc 110) Plaster is applied to it and two strips of felt laid 
parallel along the convex surface of the plaster covered splmt 
The patient is then lifted as a ngid object by four people and 
the apex of the convex surface pheed at the site of fracture 
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the stnps of felt being applied m such t position that they 
he along each side of the spinous processes thus protecting 
them from pressure A cam as or gauze strap is passed about 
the patient to include the splint The patient is nou elevated 
in the manner shown m Figure 109 his thoracic spine grad 
ually molding itself to the conve\ surface of the splint as the 
head and shoulders fall into a dependent position When the 
thoracic spine has reached the desired degree of hyperexten 
Sion a plaster cast or bivaKed shell is applied This should 
include the shoulders There is a difference of opinion con 



easily ~^e(iuction o{ Iom cr thoracic and lumbar fractures can be 
of nans suspension m the manner illustrated A posterior plaster 

nbs molded m this lordouc posture Note the plaster 

hen th for the purposing of adding strength to the shell 

he H turned'* *1 set it is strapped to the patient (see Fig 111) and 

amenor sect ^ * dorsal decubitus position and an articulating 


Jones b \ recumbency required for these patients 

arc sirn^ getting them up immediate!) whereas others 

weds ^ ecpmg them in bed for six to eight 

months brace should be worn for four to six 


Tx lo L^ 


(Xujl l-ower Thoracic and Lumbar Vertebrae 
Tile' ^P'''®1 Cord Involvement) 
these invoUcd in the treatment of fractures of 

fae are much the same as those for fractures m 
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this method in si\ eases of fracture dislocation in the cervical 
region during the past >car with excellent results and no 
infections An example of the method is shown in Figure 
107 A B and it is conipletcl) described in the articles of 
Iloen and Cone and Turner It should be a useful form of 
treatment during w artimc w here tongs may be hard to obtain 

Skeletal traction is maintained in the majority of instances 
for at least fixe weels even though signs of cord injury are 
absent A cast shell or brace max then be applied and should 
be w orn for four to six months or more If there are minimal 
or no neurological signs the patient is allowed to be ambu 
latory othcrw ise he is kept in a w hcclchair or propped up w 
bed If the neurological involvement is severe a hivalved plas 
ter shell is a good form of immobilization w hen traction is to 
be discontinued since it permits proper attention to the skin 
or the patient may be placed on an air mattress with the ncclv 
in extension as described liv Stool ev 

Thoracic Injuries Tt fo T|\. (Without Spinal Cord Involvement) 

The upper thoracic v crtcbrac arc fractured much less often 
IS a result of indirect violence thin arc those of the cervical 
or thoracolunihar region 

In simple anterior hp or in mild crush fractures of the cen 
truni the thoracic spine should he immobilized m moderate 
hypcrcxtcnsion in a )acl ct This cm be applied bv the foot 
suspension mcdiod with the patient in the prone position on 
a canvas strap or m the manner shown in Figure 108 These 
methods realize the ideal incchaiiics in producing hockey 
stick hypcrcxtcnsion (Davis) 

In more severe crush frictures of the centrum reduction 
usuallv requires fixation m a marl ed degree of hyperexten 
sion This mav be accomplished either by foot suspension or 
perhaps better by the procedure illustrated in Figure 109 
This method was devised to replace the sometimes dmgerous 
automobile jacl form of extension A wooden splint is so iked 
m water and molded in an arc (similar to that shown m Fie 
ure 110) Plaster is applied to it and two strips of felt iJid 
parallel along the conv ex surface of the plaster cov cred splint 
The patient is then lifted as a ngid object by four people and 
the apex of the convex surface placed at the site of fracture 
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the upper thoracic region The chief difference is that the 
maximum hyperextension at the time of reduction must be 
applied in the thoracolumbar region and the cast or shell used 
does not have to include the shoulders Davis points out that 
the normally hyperextended spine is shaped like a hod ey stick 
the handle of which is represented bv the relativ elv inflexible 
dorsal segment and the crool b> the lumbar section In reduc 
mg a fracture in the thoracolumbar region one should con 



the case maximum extension at this site as 

plished bv ^ normal spine This is probably best accom 
lying on a '’l suspension method with the patient 
'vhich It l^mmock When the latter is not available 

satisfactonl”^^ under war conditions the patient may 
Manual shown in Figures 108 and 110 

these hyperexrpnc^^*^ earned out during either of 

ion procedures Another method that could 
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be used e\ en in the field is illustrated in Figures 1 1 1 and IP 
Most surgeons keep these patients m bed for two to three 
months but Jones reports good results m patients whom he 
has allowed up inimediatcl) after the application of a cast 
The cast or spinal brace should be worn for seven to eight 
months 






Fig 111 -Vppe \ s mple m iho I f proJu og h} p r ten o in th 
lower dor al and lumbar r g ons S ndb gs arc pi c d und r the pelvi 
d srcf m and the c no is thus I r p rni tr ng rh | ne to as um 
po tion of k rdo In this pi j ter r I ell i Id d nd 
t app d Um l> to tl bodv 

Loue The p ticnt h s I ee tun It do I lecub t po t on nd 
n art uJat g ante r si U h been n Jded Tl patient n w b 
turned th s f t\ a d I j t k ne off the upp hell t! kin may be n 

pect d a d gi n pr p nors g car This svst m f aru 1 ting shells s 
p rticul rly useful n pc t c c Not tic ndel ble pencil mark % hich 
re pJac i acres tJ me 1 t ng edg s of rl J cJ)$ Th e m rks d th 
rs in properU epl ng tl hell ft t ha b cm d 

Fractures of the Thoracc and Lumbar Spine (W th Spinal Cord 
ln|ury) 

When signs of spinal cord damage are present m injuries 
of the thoracic or lumbar vertebrae the same objects of treat 
ment should be fulfilled as desenbed for uncomplicated 
cases Reduction of the fracture must be accomplished to pre 
vent continued compression of the cord This compression is 
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iisuall\ due to pressure exerted b> the upper posterior margin 
of the fractured centrum and to overcome this or prc\ent it 
recurnng prolonged h> perextcnsion as a rule is required 
The deformit\ should therefore be reduced b\ one of die 
methods described abo\e If neurological signs are minimal a 
cast ma\ then be ippbcd but should the cord damage be 
more set ere great care of the skin is required to pretent 
pressure sores and this method is unsatisfacton. To maintain 
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Figure 111 IS standing well supported m lor 
c ublc shells s hich arc firmU held tnjjether b\ fabnc buckle 


'he panent can be put in 

extend fig III letter) or mildlt htpe 
extended on an 
the 


per 

air mattress bt placing a blanket roll under 
(as desenbed b\ 
sacrum' sores are most likeh to appear oter the 
hNperctr ^he prone position and 

onrf^ cletating ihc gaich at the head of the bed 

f'ltim period for application of a cast tt ill depend 
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upon the degree of neurological dysfunction He should in 
bed for at least three months 

fraciur0$ of Sacrum 

Fractures m this region arc rclatnel) uncommon If the 
fragments arc not displaced bed rest for two to three months 
on an air or sponge nibber mattress is usually sufficient treat 
menr If indnycn fragments arc present operation may be 
ady isable 

INDICATIONS FOR OPERATIVE INTERVENTION IN 
SPINAL INJURIES 

It IS quite generally agreed that laminectomy is of yalue in 
only a small fraction of the cases of fracture dislocation or 
fracture dislocation of the spine (AIcKenzie Qsbeig 
Browder and Grimes and others) There are hoyycycr ccr 
tain cases m which this procedure alone or combined warh 
fusion IS indicated 

Progressne atlaino axial dislocation is a condition requinng 
surgical intcr\cntion It is due to a foryyard displacement of 
the atlas on tlie axis \yirh fraaurc of the odontoid process 
The fonyard displacement at first may be \er\ <hght and 
neurological signs absent Immobilization or traction and im 
mobilization may be tried at this stage but if signs of pro 
gressiyc dislocation appear yyhich is frequently the case 
fusion of the occiput to the ceryicaJ spines must be earned 
out If the condition has been alloyy ed to progress to the stage 
in yyhich pressure on the spinal cord is apparent removal of 
the arch of the atlas should be combined with fusion (see 
Cone and Turner and Kalm and '\glesi3s) 

4mong the cases of acute spinil injury most surgeons are 
of the opinion that operation should be restricted to that small 
group of patients m w horn pressure is being exened on the 
spinal cord or cauda equma by a fragment of bone which 
cannot be dislodged by manipulame or hy perextension meth 
ods In such cases decompressive laminectomy wath removal 
of the fragments causing pressure may be beneficial espe 
cially when it is the cauda equina that is involved Of couise 
if one feels sure that the spinal cord has been completely 
destroyed at the site of injury operation is contraindicated 
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In addition to these cases Cone md Turner believe that 
in cer ^cal injuries fusion (^nd si cletal traction) is the 
method of choice w hen more thin one of the bonj structures 
IS injured or when m high ccr\ical lesions paralysis of the 
neck muscles due to cell in\ol\emcnc of the anterior horns 
IS present 

After the acute stages of the injurv have subsided opera 
fion IS usual!) indicated m those cases m which despite re 
uction of the deformity and maintenance m h> perextension 
Signs of progressiK.e cord or catida cqiima pressure persist and 
are accompanied b> evidence of subaracfmoid block on mano 
metnc studies 


atients uith neurological signs of cord or cauda compres 
n a subarachnoid block and \ ray findings of a healed 
which cannot be corrected bv manipulation or 
candidates for operation The prog 
the ini?^ ^^provement depends upon the time elapsed since 
coM much better in cases of cauda equina than 

Wfd compression 

itself^K 2nd Grimes point out that subarachnoid block in 
demnnet^?.' sufficient evidence for laminectomy as they have 
in whom rh n patient seven days after injury 

theinini,^!i^^^ progressive improvement in function of 
ties of the verS^^'^*^ evidence of abnormali 

puloosm t)f herniation of the nucleus 

not be ^icn or shrapnel wounds of the spine will 

De discussed in this paper 


^OnOLOGICAL PRINCIPLES IN SPINAL INJURY 

tures is^of degree of injury to the nervous struc 

standpoint concern from a therapeutic and prognostic 
tarn problems deciding therapy one of the most impor 
eord or caud ’Confronts the surgeon is whether the spinal 
tnteinipred nr completely and permanently 

Perrunaielv rh that is capable of funcaomng 

often partlv ^ ttcurological dysfunction following injury is 
game damage ®ne and not due to permanent or 

P^ete transven:,. *J Presence of an acute apparently com 
lesion of the cord therefore one should err 
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reflex There is a decided difference of opinion concerning 
the best method of treatment m these cases 

Three good methods are available (1) regular cathetenza 
tion followed by irrigation of the bladder with an antiseptic 
solution (2) an indwelling catheter in conjunction with a \ 
tube arrangement for bladder irrigation Munro s tidal drain 
age or McKenna s apparatus (3) manual expression of the 
urine b> suprapubic pressure on the fundus of the bladder 

The first method is a good one in those cases in which 
early return of voluntary voiding is to be expected The 
technic however must be meticulous and the bladder emp 
tied every slx to eight hours If it is allowed to become over 
distended the mucous membrane will be damaged and this 
predisposes to infection 

Where the injuty to neural structures is more severe one 
of the second methods is used l)> most surgeons In this case 
the bladder is best emptied every six to eight hours to facih 
cate the appearance of an automatic reflex 

The third method has proved highl> successful with some 
(Browder and Gnmes) It avoids the introduction of infec 
tion from the outside and allows automatic micturition an 
opportunity to develop It should however be carried out 
only by one well instructed m the maneuver In the earl> 
stages after the injury when the internal sphincter is tonically 
contracted great care must be taken not to damage the blad 
dcr wall by too forceful pressure (We have seen a bladder 
ruptured in this manner) Browder and Gnmes point out 
that It IS better to express the unne at the time when the 
bladder has reached a point half way between the symphysis 
and the umbilicus rather than at stated intervals since this 
will aid in the establishment of reflex emptying This is the 

ideal of course but verv frequent observations of the bladder 
are necessary as vv ell as ngid regulation of the fluid intake 

Care of the Bowel 

Retention of feces due to loss of sympathetic reflexes is 
usual when there is severe injury to the cord or cauda eqmna 
but automatic emptying of tlie rectum occurs later In the 
early stages the internal sphmeter is contracted and daily irn 
gation ind siphoning off of the contents with a large tube is 
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mdicated- TLs must be done mthout changing the position 
of the patient unless he is in traction or a cast Impacnon of 
feces should aluavs be Matched for and mineral oil is useful 
to soften the spools. If distennon is present a rectal tube and 
the use of prosngmine are helpful 


al Care SVn and Mmculature in 4he Presence of Neural 

1 PHf 

Pressure sores and contractures such as footdrop are the 
complications that are apt to dexelop in this sphere The 
utU break doM*n \eni rapidlv if subjected to pressure 
the s\Tiipatheac reflexes arc abolished, and the panent 
' p ^ are of this if there is sensorv loss 
f, lesions of the spinal cord or cauda equina 

s ould, therefore, all be placed on an air or sponge rubber 
^ttre^ If panent is suffering from an injurv to the 
Mncal cord and is in skeletal cracnon the problem is rcla- 
nrr^ Can be turned freqncntlv (eve^^ mo 

later ^^^^rigenclx massaged alcohol applied and 

fractures m the dorsal or lumbar region are 
crsrv Zr c ^ turned ven shghtiv 

them ® The hand should be gentl\ slipped beneath 
Dromr^ massaged ocer all bon% 

in riip These paaents do u cll if placed m extension 
position m the earl', stages therebi- keepmg 
snuiK ^ u saenmu Pressure on the antenor-supenor iliac 
pauenr r " avoided b\ frequent slight roranon of the 

* dioracT^ other Patients xnth fracture of 

>n a bivaf ' ertebra arc aI>o treated to advantage 

accKtj ^ ^hich peniuts frequent rotation and eas\ 

‘0 the skin 

of mterest of sfcm prorecnon the use 

A. fcM words m3\ be here 
It should be applicanon of this useful device 

Dresw ^^ahzcd that skm injurv is most prone to occur 
The plasr^ t distributed on the mtegument- 

* tnraunal therefore be molded smoothlx over 

onusualh k ^ flannel If the patient is 


. . . panent l. 
IS permissible to add a small amount of addi- 
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tionM paddmg over siihcutincous bony prominences A 
smoothly applied though thinK padded shell will be com 
fortable and safe It ma\ be parenthetically noted that the 
ancient Romans reclined on marble couches contoured to 
the bod\ and highh polished The smooth equally distrib 
uted pressure was probably akin to that of a smoothly molded 
plaster shell The respeem e halt es of the shell so made should 
be marked with an indelible pencil to indicate the proper 
points of articulation (see Fig 111 lower) This w ill enable 
the nurse to apply the shells m proper juxtaposition as shown 
m the illustration Fabnc buckle straps arc used to hold the 
shells firmly together In such an articulated system the 
patient can be turned from prone to supine position fre 
qucntly This permits the nurses to rcmo\e the upper portion 
(if the shell and cleanse and massage the skm Such frequent 
turnings will matcrnlK lessen the twin dangers of hypostatic 
pneumonia and luposcatic edema of the skm It as obvious 
that this latter complication predisposes to decubitus We 
would emphasize the fact that the use of the bnaKed plaster 
shell IS possible m fractures located at any portion of the 
spinal axis 

hen the patient is on his bad pressure on the heels must 
be preyented This can be actoinphsbed by placing a small 
pilloya or blanker roll beneath the calfs The 1 nees diould be 
kept slightly flexed b> putting another pad under the lower 
thighs If the bedclothes arc allowed to weigh upon the feet 
they yyill help to bnng about footdrop They can be sup 
poned by a cradle or a board at iht foot of the bed A pillow 
or other padding placed between this board and the feet 
will 1 eep these m dorsiflcxion and avoid footdrop 

Massage of all the involved musculature should be started 
early and passive movement of the extremities when it docs 
not cause too much discomfort to the patient 

SUMMARY 

1 Fnetures of the spine and suspected fractures thereof 
should be mitially handled on the splint them where ihev 
be pnntiple 

In view of difficulties and pitfalls of accurate diagnose 
on the field it is safest to transport all patients with such 


JrKACJlUKtS Ut Hit, 


tOi 


fractures m the dorsal decubirus position ith the lumbodorsal 
spine supponed m lumbar lordosis The cer\ ical spine must 
be immobilized m midposition and in extension during such 
transportation 

3 All spinal fractures should be treated as an emergenc\ 
once diagnosed 

4 The use of skeletal traction for reduction of fnctures 
and dislocations of the ccraical spine is stronglv ad\ocated 

5 The anatomical reduction of compression fractures of 
the lumbar and dorsal spine is safe and in most instances pos 
sible and should be effected immediately 

6 Operative inter\ention is indicated onlv in a select 
group of cases 

7 The care of the paralyzed bowel and bladder is of pan 
ttiount imponance 

caf bivaUed plaster of pans shell is ad\o 

Mon cases with neural m)ur\ for effective reten 

as an aid to adequate skm and bowel hvgiene 
and to prevent hypostatic pneumonia 
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nonat paddmj, o\cr subcutincous bon) prominences A 
smoothU applied though thinK padded shell \ull be com 
fortablc and safe It im\ be parcntheticaU) noted that the 
ancient Ronnns reclined on marble couches contoured to 
the bod\ and highl) polished The smooth equallv distnb 
Hied pressure wis probablv akm to that of a smoothly molded 
plaster shell The respcctnc liaUcs of the shell so made should 
be marled uith an indelible pencil to indicate the proper 
points of articulation (see Fig 111 lower) This w ill enable 
the nurse to apph the shells in proper juvtaposmon as shown 
in the illustration Fabric buckle straps arc used to hold the 
shells firmly together In such m articulated ssstem the 
patient can be nirncd from prone to supine position fre 
quenth Fhis permits the nurses to rcinos e the upper ponion 
of the shell and cleanse and massage the si in Such frequent 
turnings will matcnalla lessen the twin dangers of hypostatic 
pneumonia and hypostatic edema of the skm It is obaious 
that this latter complication predisposes to decubitus We 
would emphasize the fact that the use of the bi\al\ed plaster 
shell is possifde in fractures located it any portion of the 
spinal axis 

\\ hen the patient is on liis back pressure on the heels must 
be presented This can be accomplished b\ placing a small 
pillow or blanl ct roll beneath the calfs The 1 nccs should be 
kept slightly flexed by putting another pad under the lower 
thighs If the bedclothes arc allowed to weigh upon the feet 
thev will help to bnng about footdrop They can be sup 
ported b\ a cradle or a board at the foot of the bed A pillow 
or other padding placed between this board and the feet 
w ill keep these m dorsiflexion and as oid footdrop 

Massage of all the imoUcd musculature should be started 
earls and passisc movement of the extremities when it does 
not cause too much discomfort to the patient 

SUMMARY 

1 I ractures of the spine ind suspected fractures thereof 
should be initially handled on the splint them where thei 
lie principle 

■’ In \icw of difficulties and pitfalls of accurate diagnosis 
on the field it is safest to transport all patients with sue 
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THE SURGICAL TREATMENT OF HERNIATED 
NUCLEUS PULPOSUS 

ALAND SMITH MO FACS 

•^LTHOLGH It IS quite generaHv recognized that there arc 
mim causes of sciatica and that primar> neuntis of the sciatic 
nen e is seldom or ne\ er one of them accumulated experience 
inAcares that b\ far the commonest cause of this t> pe of pain 
f of s nucleus pulposus producing pressure on one 

L i roots Arthntis strain from instabilit> 

0 i e lumbosacral joint miofasans and contracture of the 
ascia iata aJI pla> a parr but apparentlv an insignificant one 
omj^red nith hemianon of the nucleus pulposus 
Dnmr,^” u established that protrusion of the central 
nf7Pi^ ^ L cause m an> gi\ en case it is recog 

the best method of treatment is remoial of the 
of ennn tinlj IS this the most certain means 

assures ^ s>mptoms but it is the onl\ treatment that 
Mell in P^^ 3 nenc\ of cute Spine fusion is indicated as 
the conjuncoon uith remoial of 

non alonp ^ mil be dc\ eloped later this opera 

b\ depended upon to relieve sciatica caused 

bacLpTr treatment of low 

been wpH lumbosacral joint has 

^aolished and accepted 

The of n Hemiafed Intervertebral Dislt 

for removal of a henuated inter 
c’vtent Within been improved and perfected to a large 
Ptoach ihis les ^ i ' >cars The earlier efforts to ap 
^ov al of fhe JHiolvcd a formal Iammectom> with re 
pcsterjor pwion of the arch as far lateral as the 

— — ^ons The dooal and then the ventral dura 

^lumbia Sur^n College of Phvsicians and Suigeons 

Crn?.ln^V" Orthopaedic D ^nsarj 

H«p talu Onhopcdic Surgeon Roose^e!t and Pr«bjTenan 
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were opened and the hcrniaoon removed Because the hernia 
non usuaffy is m the posterolateral portion of the disk this 
approach in man> cases was not the most direct and indeed 
the operation was often qmte difficult As experience demon 
strated that the lesion was really lateral to the dura in most 
instances it was realized that the latter could be retraced 
mediall) with the involved nerve root and the operation per 
formed without opening the dur\ at all This led to removal 
of the lamina on one side onl> More rccentl> it was realized 
that because the herniation is at the interlammal level re 
moval of the Jigamcntum flavum on the side of the lesion 
with a verv small portion of the adjacent laminae frequeniK 
without the removal of any hone at all gams an adequate 
exposure of rhe herniation The procedure has been adopted 
bv Dr Edwin Deer) at the New ^ ork Orthopedic Hospital 
as well as b) several other neurological surgeons Not infre 
qucntl) it IS found that the hgamenmm flat urn is th}c)ver than 
normal and that it contributes to the pressure on the nerve 
root It IS suggested that this hypertrophv of the ligament 
may be a result of inscabihtv of the joint The simplification 
of the operation and the preservation of the vertebral arch 
means that the intervertebral joint is left more stable m those 
cases in which it is decided not to do a fusion and that where 
fusion is done it is performed more easily and surelv In all 
cases care is taken not so remoxc any of (he articular 
processes 

Removal of a herniated nucleus pulposus by the method 
just described usually is fairly simple m the hands of an ex 
perienced surgeon It is possible to get the patient up m from 
two to three weeks and out of the hospital m a short time 
thereafter buch is the course of an uncomplicated case with 
a history of sciatica and no antecedent back pain and with 
normal lumbosacral archifccture 

Indications for Spine Foiion in Conjunction with Removal of D iV 

The question w hich is concerning orthopedic surgeons in 
particular and which should be m the minds of all others who 
treat these patients is when should a spine fusion be done in 
addition to removal of the herniated cartilage Jn general 
this mav be answ ered bv stating that it should be done 'when 
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c er there is an unstable luvibosacral pint Of course man> 
considerations such as the patients age and condition of 
health may influence the decision in each induiduTl case 
The history is of value insofar as it supplies information on 
whether or not back pain as distinguished from scntica has 
been present and if so for how long If the sciatica was sud 
den in onset and of only a feu months duration without 
backache one w ould be less inclined to perform a fusion 
AVhat constitutes instability of the lumbosacral joint appears 
to be susceptible to wide variation among different ortho 
pedists and clinics and hence the practice in regard to spine 
usion in these cases differs greatly among \ anous surgeons 
borne of the more important factors w hich produce a w eak 
umbrosacral joint as accepted by the staff of the New ^ orl 
rthopedic. Hospital are these (1) an acute or evaggerated 
umbosacral angle (2) anteroposterior or asymmetrical lateral 
rticuiations (3) postenor displacement of the fifth lumbar 
I'^tetal defects m the laminae with or without 
^‘sp^^cement of the vertebra (5) thinning of the 
various combinauons of these 
lunct ^ importance must be weighed in con 

and the patient s age general condition 

There A upon the necessity for a fusion 

cases doubt m our minds that in the great majority of 
^ "hich such a condition evists with a herniated disk 
fusion should be done 

these cases practically alwavs include problems 
>t ha? both neurological and orthopedic technics 

pual practice at the New ^ork Orthopedic Hos 

cludmp^^ them managed bv a team in 

ptelirmn^ neurologist neurosurgeon and orthopedist The 
surgeon ^JJ^tninations are earned out by both the neuro 
tion It orthopedist and both participate in the opera 

"orked to that this close cooperation has 

best vii„» ^ ^ best advantage of the patient in securing the 
^soiu^tion of the problem 

"hether^a^f question which is demanding an answer is 
"hich a he ^^®nld be done m practically all cases in 
nicnt of nucleus is removed In our early manage- 

c cases we took the stand that a fusion should 
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bt done m pracwcalJ) alj because w e believ ed that the rather 
cuensne lammcctom\ weakened the )Oint md necessitated 
this operation As the tcchnic was improved and less bone 
was removed from the laminae fusion no ]onx.cr seemed 
nccessarv to repair tfie damage done b> the operation nscif 
ind w e began to omit it m selected cases w here the lumbosacral 
|omt appeared strong and where there w is no accon)pan))ng 
bad ache DdcrU persons w hose In cs are less actn e also ma\ 
obriin a sansfacton result without fusion in circumstances 
m w hich a v ounger person could not 
Our experience with this condition is compararnel) recent 
and we are just beginning to iccumulace statistical evidence 
vv hich w ill aid us m deciding this question on a sounder basis 
Already however wc arc beginning to see patients from 
whom a hernnttd nucleus pulposiis has been removed with 
out spmc fusion m whom the involved disl has become 
thinner ar the end of a y car or more and w ho are comphin 
mg of backache It is reasonable to expect that an micract 
rtbra! disk from u Inch a lai^c portion of the nucleus pul 
posus has been remov ed will collapse Since the nucleus pul 
posus performs tlic function of a cushion and is the center 
of the action of motion of the two adjacent vertebrae it is to 
be expected that when ic disappears the mechanics of move 
mtm of the venebrae will he deranged and that a strain will 
be placed upon the lafcnl arciculirions The natural conse 
qucnce of this will be osteoarthritis It ma> de\e!op there 
fore that as a result of the cxpcncnce obtained from the sub 
sequent examinations of these patients w e wall adv ocate more 
rather than few er spine fusions 

Spine Fusion Alone for Dot Hern efion 

On the other hand it frequently is asked whether spine 
fusion alone will rcheie the svmptoms from a disk hernia 
non This question is difficult to answer because ver> few if 
an> spine fusions hav c been done v\ ithoui remov il of the 
herniation vvhen it was pro\ed that one was present It is 
argued that before the existence of this lesion was known 
manv spmc fusions were done in cases of sciatica and that 
many of them resulted m cure It is assumed that hermatioo 
must have been present in a considerable number of them 
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This ma\ be true but it also is i fict that m minj others so 
treated the sciatic pain persisted An effort is being made to 
suppl\ more defimte information about these cases b) care 
fulh anal\*zing the end results in a large senes It seems sound 
polic) at this time to ad\ ise that a\ henea er a herniated nucleus 
IS present it should be remoaed aaith or aaithout the addition 
of a spine fusion 


Fasciofomy 

'^^ot long ago fasciotoma held the center of the stage as 
the new est procedure for the relief of sciatic pain The reason 
for its effect was not definitcij knoaan but there is no doubt 
that It did gi\e relief in man) cases sometimes apparentl) 
permanentia It is probable that some at least of these cases 
" ere herniated nuclei Here again aac must studa these cases 
anew and attempt to determine more accuratel) m aahich 
cases this operation is indicated and hoaa it produces its results 
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WOUNDS OF THE THORAX 

JOHN V BOHRER MO FACS 
and 

CHARLES W LESTER MO FACSt 

ANATOMIC ANO PHYSIOLOGIC CONSIDERATIONS 

Wounds of the clion\ ln\c the stnic funduncnnl clur 
ictensncs as ^\ounl^s clscuhcrc in ilic bod\ but the -inatom) 
ind physiolog> of the cnrdiorcspintnn ssstcni introduce 
conditions w Inch mike these wounds unique ind niodifj their 
treatment For tint reason it is advisable to commence this 
discussion with \ brief renew of this amtonij and ph)siolog\ 
and the manner in which thc> affect the pathology of chest 
injuries 

The thorix contains the lungs with their pleural invest 
incnr the heart with its pericardium the great vessels the 
esophagus the thoracic duct and the mediastinum The thorav 
IS a bon) cage ind its organs arc separated from the abdonunil 
orgms b> the dnplxrai^nr which also icrs is an impornnt 
muscle of rcspintion The heirt ind liiiii,s (Fig 113) are siis 
pended in the thorax the foniicr b\ its vessels and the latter 
1)V thetrichci Normallv ihc> ire adherent nowhere although 
the) rest to a certain extent on the diaphragm The inedus 
timim IS the space between the lungs rather than a structure 
and is traversed in a longitudinal direction by the esophigus 
and aorta Three important groups of zesscis are found m the 
chest wall viz the intercostal vessels which course around 
the chest behind the lower margins of the ribs the internal 
mammar> vessels along the lateral margins of the sternum 
with which the intercostal vessels communicttc and the 
azv gos veins into vv hich the intercostal \ eins dram posteriorly 

Director f Surgery K ck rbock r U p tal S ge n Chafg 
VV 11 rd Pari er H sp t 1 

t Ass r nt Cl I Profc sor f S g rj Nc Vork Un ers ty Col! ? 
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and which enter the superior \em cn\n b> bool mg over t!ic 
root of the nghr lung 

The cardiorespiratory function can be roughl> divided into 
the circulation of air and the circulation of blood The circu 
htton of air m the lungs is brought about bv tlie chest bellow s 
mechanism During inspiration the puli of the chest muscles 
on the ribs and the contraction of the diaphragm increase the 
capacity of the thoracic cage The lungs follow the chest 



H\e pres^u cohesive force of the intrapleural nega 

through fh^ thereby drawing air into the pulmonary alveoli 
hronchi D? respiratory passages the trachea and the 
^he nbs expiration the muscles of respiration relax 

Creases rvrf capacity of the thoracic cage dc 

Muscular accomplished forcibly by 

decreases thn the capacity of the thoracic cage 

e astic recoil of the lungs expels their air con 



Fig 114 -Schemauc r pre c t ton of parodo cal respiration doe 
flail chest from m luple nb fractures The lo r left r bs ar fracto 
prod c ng mst bit} of the hest u 11 n th area 
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tent The tnttapulmonan pressure therefore " 

each phase of respiration being shghtly 
spiration and posime during expiration Thus it is apparen 
that the cireulation of air in the lung « i passwe function 
normall) dependent on among other things B 

pressure uithin the pleural space uhich permits the lungs 
follow the chest will ^ t 

The ctrculattoji of the blood has two components, the pu 
monar^ or lesser circulation motivated by the in 

the systemic, or greater circuHcion mom ated b> the et ci 

The blood enters the right heart from the \ enae cav ae w her 
the pressure is low and where the flow is greatly assis e y 
the suction action of the chest bellows mechanism le i 
negative pressure phase of respiration It is then 
through the pulmonary circuit by the right vencncle an 
returned to the left heart From this point the left ventnci 
starts It through the penpheral circuit at a pressure six times 
greater than that m the pulmonary circuit In this connection 
It IS well to remember that in the lung the pressure of the 
blood m the bronchial arteries is six times that m the pul 
momry arteries although the volume of blood is much less 
The gaseous exchange between environmental oir and the 
tissues is therefore accomplished through two s> stems The 
respiratory system brings ov\gen from the mr to the blood m 
the alveolar capillaries and transports the carbon dioxide from 
the alveolar blood to the exterior The circulatorv syst(mi 
carries the ox>gen from the alveoli to the tissues of the body 
and transports the carbon dioxide from the tissues to the 
alv eoli 

It IS thus apparent that the vital functions of the body 
depend on a delicate balance of forces among which the van 

^ Dunng inspiration the intact chest wall moves outward as indicated 
Dj the arrows expanding the lung beneath it which fills with air Ma t e 
respirator} passages because of the negative intrapulmonary pressure so 
produced In the area where the nbs are broken the muscles of rcspira 
tion cannot move the chest wall and the intrapulmonary negaovc pressure 
retracts this portion of the chest cans nc the air m the underlying lung to 
b« expelled ^ 

D During expiration the procedure is reversed The contracting chest 
' *» the intrapulmonarv pressure which expels air from the lung 

*"4 flail portion of the chest to bulge out 

and its underl)ing lung to fill wnh air 
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ous pressures are essential compontnrs In;unes ro the chest 
can easily upset this bibncc as tlie following discussion dem 
onstrates 

Anything which destroys the stability of the chest wall 
will cause the unstable portion to move according to the 
force of the intnthoraac pressure Thus when the puli of 
the muscles on the intact ribs causes the chest to expand the 
unstable part of the chest wall will be pulled in by the nega 
tiv c intrathorjcic pressure and on cspiration the positw e mtra 



Fir Ilf-Sclei at r pr s mat on of mr pleural c i lat on ot fluid 
The coJJ fi n f flu d jn tl e t rI t pleural spac h p odu ed a p opor 
t n te collap c of the rigl 1 1 ng a h ft of th med imum d he rt to 
the left n 1 a propo t onate c 11 ps« of tl e 1 ft lung 

thoracic pressure will make the unstibic portion bulge out 
In other words the unstable pomon mo\es in a direction 
Opposite CO that of the normal respintorw movement of the 
chest This IS paradoxical respiration (I ig 114) Its effect is 
twofold First It prevents the proper aeration of the lung 
underlying the flail portion of the chest and second the 
paradoxical movements embarrass respiration m the normal 
part of the chest 

An effusion of fluid blood or air into the pleunl space 
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the chcbt wall and underKing lung being intact will cause 
the lung on that side to collapse m proportion to the amount 
of effusion and as there is no normal rigid barrier between 
the n\o lungs this pressure will be transmitted to the other 
lung Thus a shift of the heart and mediastinum w ill tal e place 




mdicate the eh«**^*'*^ representation of mediastinal flutter The solid lines 
pleural soac' There is a large gaping wound into the 

and produen, ^e entrance of air at atmospheric pressure 

follows the che» During inspiration the rigln lung 

a«med to a cert-^.J* of its negative intrapleural pressure and is 

pleural pressure on difference bemeen the negative intra 

rhe left proluces a atmospheric intrapleural pressure on 

to the tj«ht Solid mediastinum the heart and the left lung 

e'tpirau n the forces the forces during inspiration During 

and the posm^g pressJ? indicated b\ the broken line arrows 

tmum to the left ,n swings the heart lungs and medias 

""^diastmum mQ^es hVrV indicated b> the broken lines Thus the 

and lun^ ‘ortti with the phases of respiration and the 

mg in a pendulum motion tith It 

The thSamr*^'^ collapse of the lung on that 

positions e\cenr -,c remain stable m their new 

If there IS an nn,. effusion increases (Fig 115) 
spice the condirml’'"® through the chest u ill into the pleural 
s are altered With each inspiratory effort 
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air IS sucked into the pleural spice -ind expelled 
tiop thus causing a constant change 

and a shift of the thoracic contents xv 1 th each f , 

non a condiuon know n as medmtmal flutter (Fig 'r, 
diameter of the opening is smaller than the diameter « 
trachea the underljing lung will collapse but is s i P 
of X certain amount of respiration and the mcdnstina 
will not be great If the diameter of the opening is 
than the diameter of the trachea the entire respiratory e or 
may be expended on drawing air into the pleural spice an 
none will enter through the respiritorN pissages Asi c rom 
this respiratory difficult) the constant oscillations of the heart 


produce a se\ere cardiac embarrassment 

If the chest wall is intact and there js an opening from the 
lung into the pleural space air will enter the pleural space and 
the lung will collapse as xn other instances Usuall> the col 
lapse will close the opening Should it remain open to permit 
a free flow of air mediastinal flutter will develop although 
such a condition is dccidedl> uncommon A not infrequent 
condition however, is a vahed opening in the lung which 
pcmiits the entrance of air into the pleura! space but blocl s 

Its egress (Fig 117) Then respiration will build up a positive 

pressure and produce a shift of the mediastinum proportion 
ate to the pressure The pressure will build up to the point 
"here It IS sufficient to close the opening a pressure usuall) 
enough to cause severe respiratory difficulty and circulatory 
embarrassment or even death This condition is known as 


tension -pneinnothorax 

TTic pencardium is responsive to a certain amount of 
gradinl stretching but is practically unyielding to a sudden 
merewe of intrapericardial pressure For this reason a sudden 
inuu\ of blood fro m a cardia c wound quickly builds up a 

A During inspiration the negative pressure in the nj,ht pleural space 
'*l'e to open and air to enter from the lung 
Dunng expiration the contracting chest wall produces a positive m 
mpleural pressure whch acts to close the salve The air is trapped 
^ ® fight pleural space and the positive pressure further collapses the 

ih i f a shift of the mediastinum and thoracic contents to 

tach inspiration the positive intrapleural { ressure increases 
ano qmcUj forces mediastinum heart and lungs over to the uniniured 
f aftrr ^onrprcssing both lungs The drav ing depicts the condition shonly 

‘ 'fart oj the process before the shift is complete 
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pressure ^\hlch approaches the pressure m the right heart 
This reduces the cardne output chieflv by decreasing the 
strol c \olunie hrst by pre\enting proper filling of the 
aunclcs and second b> checl ing the ninplitude of the \en 
tncuhr pulsitions Tlie clinical imnifestations are a quiet 
heart upon auscultation and palpation a low arterial pressure 
a high \ ennus pressure engorgement of the neck veins cyan 
osis and d\spnea The heart rate is also sloaved but this is 
probably due to \agus stimulation The condition is Inoasn 
as cirdnc tainp07iide 

With these phvsical and physiological concepts m mind 
consideration of chest wounds mav be undertaken Ahnv 
classifications ha\e been made and all hue points to recom 
mend them but for our purposes a classification according to 
the structures injured seems more appropnate than one ac 
cording to the ty pe of injury It is important to remember 
that more than one structure may be injured b\ the same 
agent that shock is an important concomitant m all chest 
injuries and that there nm be severe damage to the circula 
ton and respiratory systems It is therefore necessary at the 
outset to combat shock relieve pain restore blood volume 
and provide oxygen Ireatmcnt of the specific mjunes mav 
then be undertaken 

INJURIES TO THE CHEST WALL 

Injuries to the chest vv all consists of contusions and frictures 
The treatment of simple fractures md contusions is too well 
understood to warrant further discussion Occasionally es 
pecially in y oung people the chest mav be compressed suf 
ficiently to tear the lung without causing fracture ot a nb or 
any considerable sign of external violence 1 his may produce 
a pneumothorxx a hemothorax or a subcutaneous emphv 
seina The creatment of these conditions wdi be discussed 
later 

Crushing injuries with multiple fractures of many ribs os 
well as other damage to the thoracic wall are of great im 
portance and a high percentage of them prove to be fatal 
Such injuries produce a flail chest with paradoxical respira 
tion which so impairs the intal e of air that dyspnea is a prom 
inent symptom This sets up a vicious cvcle in which the 
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greater respiratory effort increases the paradoxical motion 
and this m turn further increases the respiratory embamss 
ment The treatment is directed towards control of the para 
doxicil motion If this is not great it can be accomplished b\ 
shot bags to the area or by strapping In any se\ ere case how- 
ever this will be entirely inadequate It will then be neces 
sary to hold the nbs out by some form of traction worl mg 
through towel clips applied to the nbs or wire sutures passed 
around the nbs The former can be used as a temporary 
expedient until the latter can be rigged to a traction apparatus 
on the bed 

SMALL PENETRATING WOUNDS OF THE CHEST 

Penetrating w ounds of the chest caused by knife or bullet 
may have their chief effects m beinorrbage which may come 
from lung or chest wall When the bleeding is from the lung 
the same injury also produces more or less pneumothorax and 
^he pulmonary collapse already caused bv blood m 
* e pleural space With the lower pressure m the pulmonary 
circuit or small penpheral bronchial arterioles the collapse 
cl the lung wiU usuallv control the bleeding m a relatively 
s ort time Should the signs of hemorrhage increase it is logi 
ca to suppose that there is damage to the internal mammarv 
'cssels the intercostal vessels or the azvgos veins Hemorrhage 
rom one of the great vessels is so rapidlv fatal that it need 
\\\\ K (Hemorrhage from wounds of the heart 

int ^ ^^cussed later ) Hemorrhage from the mammarv 
fatar*T^ azygos vessels is always serious and frequently 
, j ^catment is directed towards stopping the bleeding 
blood from the pleural space Blood m the 
jrrtrinf irritant and the pleural reaction to this 

dense fib deposit of fibrin from the blood produces a 
the lung*^*^^^^ ''hich will prevent subsequent rc expansion of 

vvhen the bleeding has ceased re 
delaicd ^*tiod becomes imperative but that it may be 
not at ^^tirs because clotting tal es place slowly or 

lapse of 111^1 ” pleural space Funhermore as the col 
^toppina tU probablv been an important factor in 

e Iccding this collapse should be maintained for a 
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pressure which approaches the pressure in the nght heart 
This reduces the cirdiic output chieflv b> decreasing the 
stroke \oluinc first hv presenting proper filling of the 
aunclcs ind second b\ checking the amplitude of the sen 
tncuhr pulsitions The clinicil minifcsntions are a quiet 
heart upon Tuscultuion and palpation alow anernl pressure 
a high senous pressure engorgement of the necl sems cyan 
osis ind dyspnea The heart rate is also slowed hut this is 
probably due to aagus stimulation The condition is known 
as cardtic tamponade 

With these physical and ph> siologic il concepts in mind 
consideration of chest wounds mav lie undertaken Mans 
classifications lu\c been made md all have points to recom 
mend them but for our purposes a classification according to 
the structures injured seems more appropnate than one ac 
cording to the type of injury It is important to remember 
that more than one stnicture may be injured b\ the same 
agent that shock is an important concomitant in all chest 
injuncs and that there mas be scscrc damige to the circula 
tors and respiratory systems It is therefore necessary^ at the 
outset to combat shod rehese pam restore blood volume 
and prosulc oxygen Treatment of the specific injunes mn 
then be undertal cn 

INJURIES TO THE CHEST WALL 

Injuncs to the chest w all consists of comnsiom and ^racunes 
The treatment of simple fricturcs and contusions is too well 
understood to warrant further discussion Occasionally es 
pcciallv in y oung people the chest may be compressed suf 
ficiently to teir the lung without causing fneture of a nb or 
any considerable sign of extemil siolcnce This max produce 
a pneumothorxx a hemothorax or a subcutaneous emphv 
seraa The treatment of these conditions will be discussed 
later 

Cnisbinp; nijunes xxith multiple fractures of many ribs as 
XV ell as other damage to the thoracic wall are of great im 
portance and i high percentage of them prove to be fatal 
Such injuries produce a flail chest with paradoxical rcspira 
non which so impairs the intaJ c of air that dyspnea is a prom 
inent symptom This sets up a vicious cxcle m which the 
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IS necessar\ This is best accomplished b) some form of closed 
drainage The most simple is obninedb) inserting n needle into 
the chest attaching a rubber tube to its outer end and placing 
the free end of the tube under water An intercostal catheter 
may be used instead of the needle and 111 cwisc conducted 
under water If the patient has to be transported a flapper 
tube IS a \ery sarisfactorv appliance This is an intercostal 
drainage tube whose outer end is co\ ered w ith an open finger 
cot which acts as a flapper \aKc to permit the egress of air 
hut to block Its entrance If the relief of the tension is not 
enough to restore the intrapleural balance and permit healing 
of the lung it ma> be neccssar\ to suture the lung A patient 
uith an unrelieved tension pneumothorav should not be trans 
ported by air since the decreased pressure of the higher alti 
tudes will increase the intrapleural tension 

l-ACERATIONa OF THE CHEST WALt AND LUNGS 

In more extensive wounds such as might be caused b> 
omb Iragments or the debris hurled by an explosion the situ 
^tion IS more complicated than in the small penetrating 
founds which have been discussed The opening of the 
Mofix IS of considerable size and produces a sucking wound 
'Uth mediastinal flutter In addition there is a contused lacera 
on ot the chest wall and probablj a laceration of the under 
'Jog lung This situation demands several tjpes of treatment 
ut the first and most important is to stop the mediastinal 
closing the sucl ing wound 

us ina> be accomplished by packing the wound if small 
' approximating the wound edges as much as possible and 
'ug b> vaseline gauze or pad ing or by an> other means 
essential to plug the open 
whatever is at hand for the purpose 
regard to stenhtj if need be and using sulfanilamide 
and prophylaxis Then when an openting room 

pressure anesthesia can be obtained the wound 
kaccrar ^ debnded and all foreign bodies removed 

pneum '*^1? should be sutured to prevent tension 

to the ^ hemorrhage In some instances the damage 

mentb great (as m wounds from large fng 

^ir in crushing injuries) that the source of the bleeding 
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IS not immediate!) apparent Under such conditions i catheter 
or rubber tube can be applied as i tourniquet around the 
pedicle of the injured lobe and the bleeding controlled b> 
this means until it is permanent!) controlled b\ suture or Iiga 
turc In some instances it mav be nccessnr> to remote the 
lobe or c\cn the lung but these are rare Before resorting to 
this for hkcding it is well to remember that a piece of muscle 
sutured o\cr the bleeding point as a free graft acts as a \er\ 
efficient hcmostinc agent 

After the intrapulmonars condition has been controlled and 
the w ound debnded the chest should be closed This mas he 
difficult if there is much loss of substance The nb abosc and 
the nb below mav be drawn together b) sutures placed 
around them and then the muscle and shm closed o\er them 
If the defect is too great the lung itself ma> he sutured into 
It and the wound closed bi an occUisne dressing of laselme 
gauze 

Dnmage is a matter of individual choice If the contamina 
non IS not great 8 or 10 gm of sulfanilamide mav be put 
into the wound and no drainage used It is our preference to 
dram in) wound with more thin a mmimil contamination 
b> means of closed drainage through an intercostal stab 
wound In the subsequent course if must be remembered that 
intrapleural fluid or pus mav develop which muse then be 
treated as indicated 

TRAUMATIC EMPHYSEMA 

Sul/ctit7/uoiiS euphysmi is occasionalh associated with 
lung injunes External injuries cannot alw ai s be demonstrated 
m these cases tspeciall) m children whose resilient thoracic 
cage mav allow enough pressure to damage the underhmg 
lung without nb fracrtire or visible hcerjtion UsuiJI) the 
mjurv can be defermmtd however and it is commonly a 
laceration of the lung accompinving a nb fracture The sub 
cutaneous emphvscma starts in the vicinit) of this in)ur> and 
may spread all over the bod) although the fascial attach 
ments to the mandible and inguinal ligaments mav stop ns 
spread at these points Uncomplicated subcunneous emphi 
sema will usuall) take care of itself without treatment but 
should It involve loose cellular tissue as in the scrotum for 
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instance there ma> be a considcnblc and uncomfortable dis 
tention This can readily be relic\ed by multiple si m punc 
tures \\ith the point of a scalpel thus releasing the air Of 
course strict aseptic precautions should be obsened \\ith the 
procedure 

Mednstiin} emphysema presents a much more serious situ 
ation It IS most often the result of mjurv to the trachea or 
larger bronchi and has a mechanism similar to that of tension 
pneumothorax More rarely it is produced b\ a rupture of 
the lung under an intact Msceral pleura bke the subperiosteal 



turc'of of mediasaital eiiiph)sema from subpleural nip 

. ° has nipcured beneath an intact Msceral pleura pro 

pocket ben^cen lung and pleura The air dissects its way 
mceba ^ *he visceral pleura is reflected to form the 

>lf.^ .1”"* pleura The draw me denictv the air about to break through 
• I'o the mediastinuti, ^ ^ 


d)s.^ ^ collecting under the pleura ma\ 

fle f d the hilum x\ here the \ isceral pleura is re 

t. c(i fQ mcdiastiml pleura and escape into the 

Alediastmal emphvscnn IS character 
and p' spnea due to the pressure on the hcirt 

especialK thc\enaca\a Subcutaneous em 
thcre^'^^ suprasternal notch and spreads from 

equalK bilateral from its first appearance 
from tb subcutaneous empha sema \\ hich spreads 

site of the injurs Auscultation o\er the sternum 
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Will rc\cil n craci lint sound s>nchronous with the heart beat 
and without relation to respiration Prompt relief nia\ be 
ncccssjtrs and can be obtained b> incising the skin and pla 
tvsma m the suprasternal notch and pluntring the finger down 
into the mediastinum thus giving vent to the accumulating 
air 

TRAUMATIC ASPHYXIA 

Cyanosis without d>spnca is found in the rather unusual 
condition known as traumatic asphvvia This is characterized 
b> a sharpK defined area of evanosis of head and neck some 
tunes extending down onto the chest or even lower It is the 
result of a sudden compression of the chest vihich forces the 
blood hick out of the vcni cav i 1 he blue color nuv bc\er> 
intense and issociitcd wirli wliat appears fo he subcon 
juncmal hemorrhage Asph>\ii has nothing to do with the 
situation which is due solclv to a stagnation of blood in the 
superficial veins Of itself the condition is nor serious and 
will disappcir in three or four da>s without trcitment 

BLAST INaURIES 

Bomb explosions ilso produce m)uncs to the lungs witliout 
c'ctcmal evidence of trauma 1 hese arc known as blast injuries 
and arc not in the same categorv as injuries caused b> solid 
objects hurled b> the force of the bomb explosion This tvpe 
of injurv has ilrcad) been discussed To properh understand 
the pathologv of blast injuries the phv sical properties of a 
high explosive detonation should be considered 

An explosion is the sudden release of gises produced b\ 
tile decomposition of an iinstiblc solid and is clnnctcnzed 
bv a high pressure wave of short duration (0 006 second) and 
great vclocit) (several miles per second) followed bv i longer 
wave of negative pressure (0 03 second) The mtensit) of 
the pressure wave vanes with the violence of the explosion 
and has been measured to be as much as 200 atmospheres 
(1 33 tons per square inch) The suction wave can never be 
more than 15 pounds per square inch because that is a perfect 
vacuum The pressure is highest at the explosion and de 
creases with great rapiditv as the distance from the explosion 
increases 
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The effect on the bod> is chicfl> on the lungs 1 he force 
of the wave disrupts the 'iKcoIar capillanes and ruptures the 
'tlvcohr walls The lungs contain various amounts of extra 
vasated blood and the bleeding has been known to continue 
for more than four dav s The chest w ill and other parts of 
the body ina> appear unharmed ind the onl\ evidence of 
injury may be a bloody froth\ sputum 
Clinically^ the patients are in profound shock Dyspnea 
air hunger and cvinosis are usuallv present and the victims 
cough and raise frothy blood stained sputum Abdominal 


signs arc not uncommon and there may be sufficient pain 
ngiditv and distention to suggest an acute abdominal catas 
trophe Most of the cases with this diagnosis m which opera 
tion IS done prove to have no abdominal lesion Moreover 
t e use of an inhalation anesthesia in the presence of pul 
monary bleeding may prove fatal Neurological signs are not 
infrequent 

Millie this symptom complex usuallv appears soon after 
e injury the bleeding may be slow and not produce svmp 
ms tor several days If the patient survives the lung signs 
> later be those of complete consolidation 

'’helters produce protection against blast 
SDonff/f forced to be out of shelter a vest of 

A Drnn forms some barrier to the force of the blast 
as thp ) ^ ground is better than a supine position 

ack affords more protection than the front of the chest 
consists m absolute rest and oxygen 
atred I ^ stops and the blood is absorbed the dam 

should^K^^ '•hould be given as little to do as possible Shock 
CSC dose ^ opiates should be used only m the small 

ton den control pain since thev act as respira 

tent I gen can be administered in an oxygen 

if no of a B L B mask or through a nasal catheter 

to prevent *'^^*'”* a'aihblc Great care should be exercised 
use of a ff ^‘^uecessarv treatment or activity and the 
urgency ^uesthetic should be reserved for the utmost 


injuries to the heart 

uot usually immediately fatal and do 

o the attention of the surgeon If thev are not 
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promptly lethal measures may be instituted to relieve the 
condition and preserve life 

Contusions of the heart are more frequent than suspected 
and may consist of traumatic pericarditis myocarditis or 
even myocardial laceration The chief signs are arrhythmias, 
decreased cardiac output and rarely cardiac tamponade 
Among the arrhythmias ventncular fibrillation is usually 
promptly fatal but auricular fibnllation frequently responds 
to treatment The other arrhythmias are of less seventy In 
this connection it is \\ ell to emph isize that a slow pulse can 
be due to v agus stimiihiion which may mask a serious under 
King condition not ipparcnt until the vagus imtability 
wears off 

The tTeiti/ieiit is rest m all conditions and the use of the 
\ inous cardiac drugs as indicated In fibnllation quimdme is 
indicated but its results arc frequently disappointing which 
unfortunately is true of most of the other cardiac drugs 
Cardiac tamponade unless senous had best be left alone or 
treated by aspiration If serious it should be treated as de 
senbed below under puncture wounds of the heart The 
symptoms ma\ last from hours to years and may not become 
apparent until y cars after the injury w hen initiated b\ the 
resulting star 

Lacerations of the heart by knife or bullet have recently 
received considerable attention and not a few have been 
successfully sutured The symptoms of cardiac tamponade 
developing after such a wound indicate prompt attention 
Occasionally the bleeding mav be slij,ht and cease before 
the tamponade cm become serious In such cases aspintion 
can be undcrtal en but not until se\ erul hours hav e elapsed 
and there is no longer danger of starting up the bleeding 
jgun by decompression In most instances aspiration should 
not bt done except partialK slowly and as \ temporary pro 
cedurc wliile preparing for operation 

The operation consists m resecting the left fourth fifth 
and sixth costal cartilages through a curved longitudmal 
incision Tins exposes the uncov ered space of the pericardium 
which can be then incised and the blood evacuated The 
bleeding laceration is quid ly plugged w ith the finger until 
three stay sutures can be inserted— one at the apex of the 
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heart and one at each end of the laceraoon While the heart 
IS steadied b) these stay sutures the wound is quickly closed 
with interrupted sutures of silk the stay sutures remosed 
and the incision closed except for an opening between pen 
c^ium and left pleural space to pro\ide drainage to pre\enr 
reformition of the tamponade 


ABDOMINOTHORACIC INJURIES 

In man\ instances thoracic injun is> associated with ih 
dominal injury usually accompanied by a tear of the dii 
phragm In the presence of a combined injury of this sort 
the surgeon will hate to exercise his judgment m deciding 
w hich to attack first but for the most part the thoracic injun 
should recenc precedence since the time factor is usualh 
more important for thoracic wounds of this magnitude than 
lor abdominal wounds 

^ diaphragmanc w ound can be lo 

^ted and inspected It should not be sutured at once but 
ould be enlarged to permit exploration of the abdominal 
ontents in its \icmir\ WTien the extent of the abdommal 
ascertained it is repaired if possible Other 
then “^^phragm is sutured the chest mjur\ treated and 
sttfn ^ ^ jhdomen is opened and the damage repaired In 
►u diaphragm its motion will usualh not bother 

be acc^^^^f^ should it be desirable to quiet it this can 
as It injecting procaine into the phrenic nen e 

along the peritardiuni In the presence of am 
Parah^^^ c injur\ especiallv if infection is anticipated 
maduf hi ^‘aphragm for more than a few hours is 

oough ^ ^ ^ ^ paralyzed diaphragm mikes an ineffectual 


ESOPHAGEAL AND THORACIC DUCT INJURIES 

dccideSv*^^ esophagus as a result of external violence is 
fulminatjn^”^^*j^°” Should it happen the occurrence of a 
chest \ is almost certain Because of this 

sulfarnlamf^^^ ^ opened at once the laceration sutured 
drauvinp wound and the chest closed with 

kacerati 

•on of the thoracic duct is even more rare It is 
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manifest bj the appearance of large quantities of ch>le in the 
pleun Repair of the laceration or ligation of the cut ends 
can be attempted through a thoracic incision but not much 
cm be expected of it 

LATE TREATMENT AND COMPLICATIONS 

In the foregoing no attempt has been made to discuss the 
late treatment and complications of thoracic wounds These 
are highly important but lack of space w ill not permit their 
discussion In general it can be stated that mfecnon must be 
treated oxsgcn administered and supportive measures em 
ploy cd as in the surgical treatment of other thoracic diseases 
These cases may be so long drawn out that they test the 
patience and courage of sui^eon and victim alike but a 
large number cm be brought to a successful conclusion 

SUMMARY 

1 \n understanding of the physics and physiology of the 
thor^\ and its contents is essential for the proper treatment 
of thoracic wounds 

2 The simplest procedure should be employed which will 
meet the requirements of the pathological phvsiology 

3 If simple methods are not adequate the surgeon should 
not hesitate to use radical procedures 

4 All procedures should be based on accepted surgical 
principles 



The Surgical Climes of North America 
April 1943 Nex} J ork Number 


repair of lacerated nerves at the wrist 


H D SONNENSCHEIN M D 

Althouch our 1 now ledge of wound hcilmg infection and 
careful atraumatic surgerv is increasing and we are better 
^^ 2 n fomierh to understand and e\ aluate surj,ical 
problems as we are confronted b> them the results of per 
’P enl none surgery arc none too gratifying and laceration 
ot a nerve trunk leads to severe disabihtv 

n spite of all these well 1 nown facts lacerations of the 
n^erorwnst particularly w hen first seen m the emergency 
oom of a hospital arc treated by closing the wound b\ a 
mp e stitch of the skin and a nerve or tendon injury is not 
of wound appears formidable because 

laceration or if a lacerated tendon or 
a mnift ^ wound the patient is admitted and 

summoned to perform an operation re 
of amr atraumatic technic an intimate knowledge 

ind ^ j f understanding of tissue resistance 
infimte patience at the operating table 


nients caused by high explosives and shell frag 

iisualh c ' I part of the body and thev are 

>ndustrv ^ tissues involved are destroyed In 

'^nd hand^^ * ff ^ exposed pans are injured The wnsts 
stmniencs most frequently by cutting with sharp in 

m the anil*, ^ followed in frequency by injunes 

*l^erc isjne ^ whatever the extremity that IS cut 

tendons nnJ \ ^ “t laceration of a nerve and of one or more 
mav Cause 1 ^ ®^t;aths Small puncture wounds likewase 
^ene at ^ single nerve notably the median 

oncal nervp radial nerve m the arm The per 

'ilmost j ^ ^ occasionally sev ered by a small 

An alters Puncture wound 
^nd m during which a knife is wielded 

— ^_J[_ _*ug to protect himself the v ictim is cut across 

C rthopcct c Surgeon Hospital for Joint Diseases 
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chc flexor surface of the wnst dividing ill structures that 
happen to be in the wax of the wcipon Bullets fired from a 
pistol nfle or machine gun mi> completely or partially 
dixidc the nene minis, or simply contuse it 

Diagnosis of Nerve Injury in Wounds of the Extremities 

Injury to a nerve should be suspected in any wound of 
the extremities If the possibility of nerve injury is borne in 
mind diagnosis is simple and tf the surgeon is thoroughly 
familiar with the anatomy of the part which he should be 
diagnosis of what nerve is involved and at what level should 
not be difficult 

If the nerve is completely severed whether the ends are 
fray ed crushed or cleanly cut across the loss of motor or 
sensory function or both is complete Occasionally these 
same sy mptoms may be caused by sc\ ere compression or con 
tusion m which case sometimes they are of temporarv nature 
Partial division of a nerve mav cause some damage and may 
frequently lead to a confusing clinical picture Whenever 
in such a situation there is any doubt as to the exact nature 
of the injury a thorough investigation of the nerve trunh 
must be performed Fmallv it must be remembered that a 
small puncture wound mav cover up considerable subcutane 
ous damage 

Emergency Measures 

When the patient is first seen cither at the place of injury 
at a first aid station or m the emergenev room of the receiv 
mg hospital hemorrhage if present must be controlled by 
ligature suture or packing A tourniquet may be applied 
while controlling the hemorrhage by ligature or pad mg 
Tetanus antitoxin should also be given and the injured part 
placed in an emergency splint after having been covered 
with sterile dressings It is of course essential to watch the 
tourniquet closely and to make sure that it is and remains well 
placed and that it will not be left on too long It does not 
have to be removed if the operation is to be done immediately 

If one suspects the danger of gas bacillus infection because 
of the locality where the wound was received or by the 
presence in the wound of a certain type of foreign matter 
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appropriate serum can be gi\en Likewise it is evident that 
if there has been considerable loss of blood the patient 
should be gi\ en a transfusion Shock if present must also be 
combated 

Unless contraindicated b> shock severe avulsions e\ten 
sn e fractures or unless the limb is in danger repair is indi 
Gated as soon as possible 

Anesthesia Hemostasis 

Local anesthesia has no place m this t> pe of surgen 
rachial block m the upper extremitv is becoming more and 
more popular and can be used b\ those who are familiar with 
Its technic It requires some experience To obtain a sufficient 
egree of anesthesia with this method however may require 
hour and this delav superimposed upon 
ot er delays inherent in the situation violates the safetv time 
limit tor pnmary repair 

Ge7tera/ avestbesta should be employed Besides always 
a It can be administered quickly and except for 

sneri^i injection of morphine and atropine needs no 

preparation Gas oxygen or cv clopropane are the 
most widely used 

^^^o'ntely essential A dry field is necessar> 
rained of the structures This is best ob 

orihec^fT f tourniquet which may be an elastic one 
mquet a H ^ blood pressure apparatus The use of the tour 
Sponges i additional trauma caused by wiping with 

sarv Ir J!li clamps and packing in the field unneces 

cedure ^ matenallv to the speeding up of the whole pro 

Cleansing (he v/ou„d 

The 

sterile soan^”^ should be thoroughly cleansed using a neutral 
'^^^d \ bm h green soap Gauze wipes should be 
ness IS the ^ t:auses too much trauma and oozing Gentle 
lift the edge" Pour ether into the wound Gently 
and ether ca ^ " ound with retractors so that the solution 

area If ther^h^^^^ contact with all parts of the involved 

accidnn,. as m industrial or 

ents the soft parts are given a preliminary 
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cleansing ^'Jth benzene This program muse include the ad 
jacent skin far and wide and -k much care and attention 
should be given to this procedure is to the technical operative 
detail 

Use soap water and ether frcclv A minimum of ten mm 
utes must be allowed for this cleansing The pares are dried 
b> parting with sterile rowels after which the area is painted 
w ith tmeturv. of lodmc \ moderate amount of iodine is also 
poured into the wound An> other preparuion customanh 
used as a substitute for iodine provided it is nor irnriting 
may be cmplov cd such as metaphen or picnc acid 

Time Limit for Primary Repair 

Primary union cm be obtained in most wounds it thev are 
seen early and treated m this way No urempf to repair a 
wound IS to be mvdc if it is obviousU or potentiaUv mfcctcd 
To mal c the decision rctjuircs e\pcncncc and familiantv 
With tins type of wound The avenge clem cur laceration 
without any crushing or loss of subsnnce can be safely su 
tured within si\ hours after the initial trauma In the case of 
a crushing wound or one due to an etplosive type of force 
containing much foreign niatenal and rcquinng extensive 
debridement it is perhaps w iscr to appK svilfimlamide pow 
der and wait As we become more familiar with the use of 
the sulfa products and certainly with the experience to be 
gamed during the present w ir we max and unqucsnonablv 
will be able to postpone the nenc suturing to perhaps twen 
cy four or thirty si\ hours after the prehmmarv procedure 
and then be reasonably sure that the w ound w ill remam clean 
However no drug can rake the place of good surgical )udg 
menc 

Debridement of the Wound 

All devitalized tissue must be removed This excision must 
be thorough and complete Ir should be persisted in unnl 
normal tissue is visible as seen bv color and bltedmg All 
crushed muscle tissue must also be removed The skin edges 
must be freshened It is obvious that no foreign nureml 
should remam m the wound Tfus debridement must be per 
formed carcfullv and gemU 
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Findtng and Identifying the Nerve Ends 

The wound is closcl) inspected and if the nerve ends can 
be isolated in the onginil wound this should be decided upon 
quicUj Further trauim to the wound and nerves must be 
avoided bv searching for the severed ends If the> are not 
immediatel) seen gentle movement and instrumental retrac 
tion fleving or extending the part mav be of help but in 
L R'-oid a further loss of time the original wound 
This can be done b> extending the ends 
or the aceration or bv an additional incision that bisects the 
ongmal wound A wide exposure of the field will cause con 
si erablj less trauma and will male identification of the 
structures much easier thin will any attempt to fish out the 
stumps with sharp instruments introduced beneath the edge 
or the original skin edges 

^^hen the ends have been isolated sutures should be em 
inn^^ ‘tnmediately Place a small suture m each correspond 
as stump away from the cut ends to use 

^ L rotation This suture is placed m the 

isnUfpj remov ed before closing the w ound The 

miI4 sutured and these sutures can be used for 

other stumps are isolated and the 
matj'h. ^Vhen sure that all have been identified 

one IS done These are tied only when 

tvinn- wound By postponing the actual 

better sutures until all have been identified one can 
isolated Th damaged structures have been 

common R'oid useless untying and retying The 

forcens -1 repeatedly picl ing up nerve ends with 

^cld shoulH identification should be avoided The 

3'oid drv ^^istened from time to time with saline to 
^^ck imnl^lf i 1 ^ safety razor blade to section the nerve 

scissors fibers are seen it causes less trauma than 


must rc?«Trt sunirc and of suture material 

able and bis experience Both absorb 

*^be main ob^ ^rbablc material have been used with success 
strain nnii bold the cut ends in apposition w ithout 

tension until healing has taken place 
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Cohcsnc substances made with acacia as a base have been 
mentioned as substitutes for suture material and although 
there has been no wide clinical use of them if one is experi 
enced with them and one is at hand it removes the necessity 
of suninng and wh never trauma the suture produces in the 
nerve tissue 

glue made with blood plasma has been used m expen 
mental surgery on animals with satisfactory results but no 
clinical reports are available as yet 
Fine sill has sufficient tensile strength to miintain apposi 
non which is all wc desire Grades of silk vary with the dif 
ferent manufacturers and 1 use grade A which is verv fine in 
texture and at the same time sufficicntlv strong so that it does 
not breal easilv The numbered grades of silk are too thick 
It IS wise to look at the silk before operation and if the finer 
sizes arc not available one can unstrand some of the larger 
sizes and use a single strand Sill has the advantage of hold 
mg m the presence of infection Morcov er if there is some 
slipping or distraction of the suture line silk sutures will iden 
tify the stnicturcs if a second operation becomes necessary 
The medics must be small sharp and atraumatic Smaller 
needles are used for the smaller tninks somewhat larger for 
the better sized nerves Straight needles flattened on both sides 
are best Intestinal needles offer all the advantages for this 
tv pc of work and can be used 
Tliere are many types of sutures described to bring the 
severed nerve ends together and hold them (see Fig 119) 
They all attempt to do this without allowing any dead space 
between the ends It is this space that will defeat the most 
carefully prepared and performed surgical procedure There 
arc two main types of sutures Apposition sutures nuv be 
those that are introduced through the nerve sheath and the 
other through which apposition is obtained by passing the 
suture covering the nerve tissue itself Suture of the nerve 
coi enng is done by mahiple fine stitches or bv lateral]' 
placed locking tv pcs INIany are desenbed 
There is no one suture that will completely or accurately 
appose the nerve ends It has been the writers experience 
that although some trauma is caused by the fine sill suture 
w hen It is passed betw een the nerve fibers a better apposition 
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f ^ B-^cU r "Tire One needle ts passed xraasreiselv 

f f ^ ^ ^ second ceedie *5 passed js ihe firs* la die lom: 

8 sc*cr“ leares a sledr tneshrpotR-ng effect. 

» te' a sj't-’c ptx'es ttar5\e’^!\ ihrouch bo h end> 

Jt— o ptss^ parallel to the lone ans and tied, 
°'«=eir of the trr ssrar* 

c£ r- F“«d di.oc**' the remil'tnna all around the crcuisfetecee 

D \ 

^ l-tT^ F*s^d throcch the reurOeirana a a distance of about 
tne' There r ts anchored b\ a tno and th**o 

c-'nn^ a where it ts passed airxJi through the neun 
H »T^, > 7^ . tension between the approtmantd truni. 

» .! Kj .ppOSTOQ B ob JffiBj. 

K », 

^’T.'rv> jt,*' ^cans of this npe of suture than b^ simpH 
n r\ e sheath itself Seii cral tN*pes can be used 





Cohcsuc substances made with acacia as 
mentioned as substitutes for suture mater 
there has been no wide clinical use of them 
enced with them and one is at hand it remc 
of sutunng and \\ hates cr trauma the suture 
ner\ e tissue 

\ glue made with blood plasma has been 
mental surgcia on animals with satisfactory 
clinical reports arc a\ ailable as \ ct 
Fine silk has sufficient tensile strencth to i 
non which is all wc desire Grades of silk \ai 
terent manufacturers and I use grade A whicl 
texture and at the same time snfficientK strong 
not break casiK The numbered grades of silk 
It IS wise to look at the silk before operation a 
sizes arc not asailablc one cm unstrand some 
sizes and use a single strand Silk has the advat 
me in the presence of infection Morco\cr if 
slipping or distraction of the suture line silk sum 
tif\ the structures if a second operuion become 
T!ic vccdUs must be small sharp and atrauni 
needles arc used for the smaller trunks somewh 
the better sized ncr\es Straight needles flattened ( 
are best Intestinal needles ofTer all the ad\antj 
t> pe of w ork ind can be used 
There arc mans t>pes of sutures described ti 
sesered ner\c ends together and hold them (see 
Thes all attempt to do this w ithout allow mg ans 
tsiecn the ends It is this space that will defca 
\ fulls prepared and performed surgical procedii 
two mam t>pes of sutures Apposinon suture 
lose that arc introduced through the nene sheath 
other through which apposition is obtained b\ pa 
suture cosenng the nerse tissue itself Suture of ti 
cosenng is done b\ multiple fine stitches or b\ 
placed locking ixpes Mam are described 
There is no one suture that will completeh or act 
appose the ner\e ends It has been the wnters exp 
that although some trauma is caused bs the fine silk 
when It IS passed betas ecn the nerve fibers a better app 
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Fig \19~A Modified Bunnell suture One needle is passed transversely 
and then into the axis The second needle is passed as the first m the long 
axis of the ner\e When tied the suture leaves a slight mushrooming effect 
W Friedreich suture One uturc passes transverse^ through both ends 
and IS tied A second suture is passed parallel to the long axis and tied 
sen ng as reinforcement of the first suture 

C Suture placed through the neunlemtna all around the circumference 
of the nerve 

D A suture is passed through the neurilemma at a distance of about 
inch from the cut surface I here it is anchored a knot and then 
led towards the severed end where jt is passed again through the tieun 
lemma forming a loop Wlien tied tension bet veen the approximated trunk 
surfaces is av oided and qo id apposition is obtained 

15 obtained b> means of this type of suture than by simply 
suturing the nene sheath itself Several types can be used 
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There is the t> pc m hich nv o sutures pass through the ncr\ e 
at nght angles to each other and *» suture parallel to the nerve 
s\hich emei^es )ust beneath the neurolemma at the ends a 
mushroom effect being obtained m t> mg Irrespective of the 
type of suture used a few small satches through the sheath 
of each segment w ill bnng about satisfactory end to end 
closure if s'itisfacror\ apposition as determined bv inspection 
was obtained 

Technical Conodei'ahon* 

A\oid tension If neccssm flexion or extension of the 
proximal articuhtion wiH often afford suflicienc length to 
appose the ends properK The practice of coxenng the su 
tured ends with fit fascia \cm or anx other miternl has 
been thoroughly discarded 

Cosmetic closure of the wound should not be attempted 
S/mpIc mferrupred srtfchcs of sfH are su/Rcienr to coapfate 
the si in The injured pare is then splinted in a position of 
rest and election Depending upon the rv pc of ncix e mv oh ed 
ill necessary aids of physical therapy such as smuso/dal ^cim 
uhrion massage and acme and passive motion should be 
employed to hasten contalcscencc 

Not all operating rooms arc equipped with the ideal mstru 
ments and sutures for this npc of uorh A little time spent 
before commencing to select the smallest hemostats forceps 
retractors and so forth wfl) be of great benefit Since this 
procedure is time consuming all these minor details should 
be attended to in riie prcopcnitive stage Annovance and loss 
of time will be asoidcd tnd a satisfactory result is more 
a^ured Ncxcrihcless the operatne procedure howexer well 
prepared and executed is always a lengthy one An operating 
time of from two to three hours is nthcr the rule than the 
exception The surgeon and the assistants w ill find it of great 
help to use stools and sit down comfortabh nght from the 
start 

Se<oncl^rY Repair 

Sensory portions of tlic nerve regenerate sooner than the 
motor fibers Regeneration proceeds more rapidly in the 
purely motor and sensory type than m the mixed type Ccr 
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tain nenes seem to regenerate better than others The radial 
nene seems to repair a\cI 1 The ulmr nerve has given the 
most trouble The time at w Inch secondary repair should be 
undertaken is \er> difficult to deterimnc if infection has com 
plicated the onguial procedure Certainly if no progress has 
been made at the end of three months one can hirdl) expect 
further improvement without second ity repair Lil cvvise if 
after the condition shows improvement tlierc comes a time 
when all improvement ceases and the condition remains sta 
iionarv for several months then one is justified m advising 
secondary exploration Unforrunatcly however even if all 
con itions of repair are favonbic and a sitisfactorv surgical 
ptoce lire has been performed repair and restoration of func 
«on do not alwavs occur 

functional Results 

iprt ®^5iniining for the return of function one must be 
j ^ ? evaluating the early findings Although the 
iKhp/l distribution of sensory nerves appears well cstab 
true overlap is encountered This is especiallv 

nerves distnbution of the median and ulnar 

*>ne rirh/.r f ^pece of the hand and fingers where 
descrjDfjon considerable variation from the 

If onU nerves given customarily m textbooks 

tepajftd involved and this has been satisfactorily 

three vveck*^^'A^ of the part can be commenced at the end of 
any » h ^ enough to with 

almost m *^J'‘^^ohing or strain Inasmuch as this injury 
tendon V by division of tendons 

'•t^tive motin ^ ^ n vessels the time at which to start 

Since the d ^^P^tid largely upon the latter factor 
*tnus\ja) rcsiilr' ^ single nerve trunl by trauma is the 
‘t^pnnant hrt ^^oidcnt the first difficulty and the most 
''^11 planned against the successful result of a 

adjacent sirucn^ "o repair is the involvement of 

be damat j ^ more of all the tendons or sheaths 
repajr r require suturing adding the proper 
'Serves In the ^ surgical procedure on the nerve or 
he con-sidA^^ r explosive type of wound there 

h!e loss of tissue This txpe of wound is 
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usuill) potcnnally infected and if one decides that it is pn 
mary repair cannot safeh be attempted 

In spite of the fact that secondary repairs are more difScuh 
more uncertain and ma\ hive to be performed m several 
stages following preliminary eicision of scar tissue and the 
utihz.ition of skm gnfts if an> doubt or question arises as 
to the question of infection it is wiser and safer to leave the 
wound open and treat it as an infected wound after the pre 
hmmir> cleansing and debridement 

SUMMARY 

The repair of lacerated nerves of the wrist and fingers is 
usuall) a part of i gcncnl laceration of ail anatomical struc 
tures Immediate repair depends upon the time element tvpe 
of wound and the possibiht> of determining whether the 
wound IS potentially infected proper diagnosis based upon 
a knowledge of anatomy and the skill required for careful 
atraumatic handling of tissues It is far better if there is any 
doubt that repair of the nerve not be attempted Secondarv 
operation can then be done at some future time with better 
prospect for a tavorable result 
The adv meed theaters of bartle scarcciv offer the oppor 
cunicy for operating m these cases lollowing emergency 
treatment including mevsures for combating shock and con 
trolling hemorrhage and the installation of sulfanilamide in the 
w ound the patient can be transported back to a base hospital 
equipped for such worl The greatest handicap is a comph 
eating infection As the eirly use of a sulfa drug now largely 
avoids the danger oi infection wc can now dtlav surgery 
and still hope for better results than were obtained in the last 
vv ar e can also apply these methods to our cn ilian and 

industrial patients and so overcome the unsatisfactory results 
from this class ot trauma which results in severe disibiiine*; 
and great economic loss 
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INJURIES OF THE KNEE JOINT 
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ETIOLOGY SYMPTOMS AND TREATMENT 
TRAUMATIC SYNOVITIS 

Etiology —A sprain or t\\ ist a sprain of the external lateral 
ligament is rare 

S\MproMs~Pam general at first and then localized to the 
inner side of the knee in the neighborhood of the internal 
ateral^ament swelling loss of normal joint marVings and 
OTp rhe patient feels more comfortable when walking with 
the knees flexed 

effusion results m a tenseness aspirate 
^ ® the patella Strap and 

1 "5^Win8:e\cr\ fourda>s Teach quadriceps exercises 
1 *A beanng using a cane on the opposite side 

not intermittentlv for rebef of pain Heat should 

during acute phase of iniunes since it increases 
f^^^ngesuon and pam 

a spUnt ma> be emplojed for patients with 
tnreshold of pain 

^osis — Reco\ er> in tw o or three w etks 
recurrent SYNOVITIS 

^ =1 "^uspect internal derangement It nia\ occur 
'weakness fn?l ^'^^“^iceps msufficienc) that is quadneeps 
^^te proper exercises following an 

Tuberculc\«n<; ^ Ei/iercn/onr and lues should he ruled out 
fut bone mi T^' s\no\ial form in adults with 

'itis Luetic c? ' simulate chronic recurrent s>no 

syno\nil follow a traumatism Both the blood 

negatne anlf ^d in the earl> diagnosis \ ravs 

— ]Piuts act hke an> other traumatic 

5" \ledal*(Sw^ professor of Orthopedic Surgery Cornell Urn er 
iCKp ,j) g Assistant \ isiting Orthopedic Surgeon "Vew X orV 
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jomc lesion In later stages however the pam becomes quits 
cent but the joint becomes disoi^amzcd allowing abnormal 
mobiluN The \ ra>s now disclose joint irregularities wth 
aberrant bon> deposits OccasionalK ont observes idiopathic 
recurrent s) not itis w ithout being able to ascertain its cause 
even. tliQugU 1 nuld tr-vunutism ma> have been the immiing 
factor 

Trlatvifm —U hen internal derangement is su'ipected 
irthrotomj is indicated 

If tuberculosis is proved b> Iaboraior> findings a knee 
fusion is far supenor to a svnovcctom> 

The treatment of the comparatively early case of luetic 
synovitis following trauma is antisvphihtic medication and 
immobilization of the affected knee In the later stages joint 
fusion by means of massive bone grafts mav suffice Where 
such therapy docs not result m a stable joint then amputation 
nm be resorted to 

I he usual care of idiopathic recurrent synovitis is that of 
repeated aspiration temporary immobilization phvsicaither 
apy quadneeps exercises and lastly synovectomy Synovec 
toms IS to bt seriously considered m all late cases (one to 
three years following onset) 

TRAUMATIC HEMARTHROSIS 

Ltiologv ~Trauin3tic hemarthrosis may be due to a sy no- 
vial laceration adjacent to the attachment of the 'jcmilunar 
/cartihges to a fracture at the base of the spines of the tibia 
or more rarely to a fracture of the articulating surface of the 
patella 

Symptoms -Swelling with joint tenseness local heat mod 
erate to sev ere pain flexion deformity of knee limitation of 
motion and occasional elevation of body temperature 

Trcatmevt —HemaTthrom due to syno 'lal laceratior \s 
piration using a large bore needle or trocar Application of 
pressure bandage and posterior molded plaster splint Inter 
mittent application of ice bags The use of crutches w ithout 
weightbearing for about one week Quidnceps exercises 
after the fourth dav Discontinue ngid immobilization after 
seventh day then resort to adhesive strapping and elasnc 
bandage Physical thcrapv is begun two weeks after onset 
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Hemartlnosis dtie to fracture of articuhtmg surface of 
patella Arthrotomy with removal of loose fragment and 
evacuation of blood and blood clots Immobilization for forty 
eight hours Quadriceps exercises Patient ambulator) after 
fourth postoperativ e day , using crutches for two w eeks 
Physical therapy 

Heinophilic arthritis Measures to improve clotting time of 
blood Aspiration Pressure bandage Quadriceps exercises 
after two weeks Ambulatory after four weeks No hear or 
massage 

Prognosis — Lvcellent for complete return of funcaon un 
less complicated by hemophilia A hemophilic arthritis is pro 
gressu e in character 


INJURY OF THE LATERAL LIGAMENTS 


I1tiolog\ —An abduction strain of the extended knee re- 
sults in a partial or complete disruption of the internal lateral 
ligament either from its tibial or more likelv its femoral 

attachment 

SiiMproMs — Pam local tenderness at site of injury swell- 
ing thickening of tissue at site of injury limitation of flexion 
and more particularly of extension and abnormal lateral in 
stability The last named condition is best diagnosed by in 
no\ocain following aspimtion of the excess synovial 
uid then taking anteroposterior x rays with the knee in the 
and with the lower leg forcibly abducted ar 
t e knee By this means a widening of the inner portion of 
the joint is readily detected 

ovtphcatiojis Displacement of medial meniscus either 
a ongside the internal femoral condyle or htenilly into the 


Sn a of the internal lateral ligament (Peliegnm 

^ ^ disease) This is idennfied roentgenologically within 
L ^ to three weeks following the injury as a small cap of 
the upper limit of the internal femoral con 
Urr^ ^ ^ greater part of the medial lateral 

involved The clinical characteristics of this 
-»rfr» ^ are the persistence of local pain and tenderness 

^ggra.ated by motion or physical therapy 
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Treatment -C rtJ-c of the ftifiple case Aspiration of the 
tense joint Pressure inndage without weight bearing for four 
di>s Application of plaster encasement from ankle to grom 
quadneeps exercise Ocsacion of inner border of shoe 
b> Yi inch when ambulatory Removal of encasement after 
four weeks Phj'sical therapy 

Care of the complicated case Should lateral instability per 
sist after four months of good conservative care one should 
consider the advisaluhtv of operatively reenforcing the 
avulsed ligament 

If Pellegrini Stiedas disease occurs causing mechamcal m 
terfercncc due to its extensiveness the internal literal hga 
ment can be safely excised after the elapse of fuHv six months 
following us recognition 

INJURIES OF THE CRUCIAC LIGAMENTS 

Etioi or\ —The anterior crucial ligament is attached dis 
tally to the anterior portion of the nbial spine thence courses 
upwards outward and backward to become attached to the 
medial aspect of the external fcmonl condyle When avulscd 
it allows of abnormal forward mobihrv of the obia on the 
femur 

The posterior cruci tl ligament anses behind rlie tibial spine 
and courses upwards mcdiallv and antcnorlv inserting into 
the lateral side of the internal femoral condv le a\ ulsed 

) It allows of abnornn! posterior mobihtv of the tibia on the 
femur 

SvMPTOMj.— Pun swelling abnormil anterior or postenor 
mobihfy of rhe tibn on the femur and disability 

Treatment —Plaster mmiobibrition for two to four 
months Daily quadneeps exercise Physical cheripv Con 
scrvativc measures usually suffice Occasionally following 
complete avulsion of both cruciate hgimencs warfi marked 
persistent instability and disability the surgeon is called upon 
to reconstruct these ligaments 

Prognosis —Care and prognosis depend upon the extent of 
the instability The end results when there hts been complete 
avulsion of both cruciate ligaments arc far from satisfacton 
m laborers 
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FRACTURE OF THE TiBlAL SPINE 

Etiolog\ —Fracture of the tibial spine is an avulsion of the 
antenor crucial ligament with i fragment of bone from its 
tibial attachment It is caused b> a blow that drives the femur 
backward while the knee is flexed 
SvMPTOMs— Pain hemarthrosis abnormal forward mo 
biht> of the tibia on the femur limitation of extension due to 
mechamcal bone block and \ n> flndmgs indicating line of 
fracture 

Treatment— Immobilization m complete extension for six 
weeks Should the loose bone fragment cause mechamcal im 
pediment after a conservaDve attempt at reduction it should 
e excised Quadriceps exercise Use of temporar> support 
tollowing remo\al of plaster for four to six weeks 
Prognosis -“Satisfactory 


OISUOCATION OF KNEE JOINT 
Etiologx —Dislocation of a knee joint is a rare condition 
varieties The most frequent vanen is the 
f v'hich the tibia is displaced m front of the 

harl ^ ft ‘S that in which the tibia is found m 

cral d and the rarest kind of all is complete lat 

cruciatThga*^^ capsuhr structure together with the 

deformity hemarthrosis with 
Cnjt^i and circulatory interference 

Junes Injury to popbteal vessels and nerve m 

under anesthesia using traction 
Hraccfnr months Quadnceps exercise 

according]) ” months Complications to be treated 

'Satisfactory m uncomplicated cases Amputa 
s required in cases complicated by v essel injurv 

OF THE SEMILUNAR CARTILAGES 

Internal Scm.l.narCart.hge 

abducted th ** flexed externally rotated and 

^'eenthe i cartilage is drawn into the joint be 
oral and tibial condv les directly betw een the 
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wcjghr bearing surfaces T^c torsion strain then results in a 
sheanng apart of the camligc The cartilage is split longi 
rudimlly \uch the free portion displaced towards or into 
the mtcrcond) hr notch This is known as the bucket hsndk 
type of internal cartilage injury 
Other varieties are (I) a lax cartilage (2) a detached and 
displaced cartilage and (3) a tear of the posterior horn 
S\MPTo\is -/Iwrier type Pam m inner side of 

joinr s« elhng due to jomr effusion and recurrent locking 
Inpmct of the pottenor horn of the 2t:tcr?7i! ?ftemsctis Pain 
on the inner side of the knee a deep clicking within the joint 
that cannot be localized effusion ma) or may not be present 
no true loci mg or unlocking s> ndromc a click can be heard 
b> moving the lower leg forward and backward vvitb the 
knee acutely flexed 

Injury fhe Ejilernal Semilunar Cartilage 

CiiOLOox —The mechanism of trauma to the externa! semi 
lunar cartilage is an mrernal adduction strain of the tibia on 
the femur The types found arc (1) a complete detachment 
of the cartilage and (2) bud ct handle 
Symptoms —Pam and tenderness m outer aspect of jomt 
loud snapping sound during acute flexion of I nee and effu 
Sion only during acute episodes 

Treafment ef Injured Sem lunar Cartilage 

In the penpheral tears where there is a good deal of \ ascu 
brity healing may result from immobilization and elcvauon 
of the shoe on the inner border together with quadriceps 
exercise 

Injuries of the aviscuhr region do not heal and therefore 
allow of rcdisplaccmcnt wirh recurrence of symptoms In 
such instances excision of the cartilage is recommended espe 
cially after two or more attacks 
pREOPERATU B PREPARATION —Tcadi thc patient quadriceps 
exercise before entering the hospital 
Opfrative Procfdure— a tourniquet is a most useful ad 
mner for if allows a bloodless field with excellent vision of 
the operative field It is not to be used however m patients 
with sclerosis vessels 
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The openaon is simplified b\ flexing the knee to right 
angle 

A 2 inch parapatellar incision is sufficient for most cases 
if necessar\ this can be extended into the Fisher approach 
and the patella dislocated laterally 
The cartilage should be remoxed whether it appears in}ured 
or not Thus one w ill not o\ erlook an in)ury of the posterior 
horn This ma\ necessitate an additional posteromedial in 
cision 

PosTopERATi\ E Care —Application of pressure bandage con 
sisting of stenle glazed cotton and flannelette or other semi 
elastic bandage Remo\ e the tourniquet Appl> either a pos 
tenor molded plaster splint or a complete circular plaster 
bandage from ankle to groin to be removed after thirt> si\ 
to torn eight hours 

Elevation of the limb for twenty four hours during which 
time an ice bag ts applied to the side opposite the incision for 
'vent) minutes ever) two hours Quadriceps exercises as 
exerca P^^^tit is able to cooperate Activ e and passive 

The patient ma) be allowed up and about on the fourth 
On ^^tches and beanng weight on the operated side 
The ^ tenth day the crutches ma> be discarded 

patient can return to light duties within two to 
''eeks following operation 

—Excellent for complete recover) in those be 
in After age fort> the knee usual!) loses 

^ tlegrees of flexion 

CYSTS OF THE SEMILUNAR CARTILAGE 

c\ sis of^' "T'rauma does not appear to be a direct cause of 
g^nerativ^ ^ semilunar cartilage C)sts are the result of a de 
camlarre within the outer nm of the 

least lesist protrude laterallv follow mg the lines of 

^^trnal The) invade most often the mid thurd of the 
S'Vmrto^ beneath the external lateral ligament 
ized tende^'^ —Aching pain in outer side of knee with local 
pint swelling which disappears on flexion of 

of the l^ncc however is more acute dunng extension 

Cere is no history of true locking or snapping 
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1 fiEATMrsT — Lxcision of entire cartilage together with 
cNstic mass 

Prognosis -Excellent 

CALCIFICATION OF THE CARTILAGES 

Calcified cartilages are not only very rare but they are 
asvmptomanc unless injured When subject to traumatism 
the\ are subject to the same signs svmptoms and treatment 
as IS a normal cartilage that has been injured 

LOOSE BODIES IN KNEE JOINT 

Ltiologx —Loose bodies m a knee joint may result from 
osteochondritis dissecans chondiafication of the synovial 
membrane with loose body formation fracture of large os 
leophvtic processes or fractures of the articulating surface 
of femur tibia or patella 

SxMPTOMS — Pam repeated locking and recurrent effusion 
following loci mgs \ ra\ examinations reveal the position of 
' the loose bodies 

J Trcatmevt— R emoval of the loose body or bodies The 

knee imut be subjected to x ray just prior to the operation 
because the loose body may have shifted its position since the 
last cxaminauon 

Prognosis —The prognosis depends upon the extent of the 
sy novial disease found at the time of operation If a synovee 
tomv IS performed m the elderlv patient at the time of the 
removal of the loose bodies one can anticipate some residual 
defect in motion The removal of loose bodies mav not m 
fluence tlic accompanying osteoarthritis 

RUPTURE OF EXTENSOR APPARATUS OF KNEE JOINT 

Etiologx —Direct injuries of the patella create fnctures 
without interfcnng with the exteiibor apparatus 

Indirect v lolence results not only in a fracture of the pa 
tella but m an accompanying rupture of the extensor appa 
raius or m the follow mg vananons 

1 The rectus femons tendon may be tom awav from its 

attachment into the upper patella margin 

2 Avulsion of the patella twidon 
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5 Separation of the tibul tubercle 

4 Laceration of the capsule on cither side of fractured patella 


Symptoms —The sjmproms of Ancct injuries of the patella 
ate pain hemarthrosis and locti pome teaderncss The x ra\ 
exaniiiurion mil jield etidence of srellatc fracture 
The symptoms of indirect '{violence are pain hemarthrosis 
point tenderness and inability to extend the knee 1 he \ ra> 
findings are transverse fracture of the p'icclla soft tissue in 
filiation without fracture upward displacement of the pa 
ttiu and separation of the tiblal tubercle 
1 keatnient —Direct injuries arc treated b\ immobilizi 
fion for four to six u eeks 

Indirect injuries are subjected to operatix e mterv ention and 
the necessarj physical therapy 
Prognosis— Excellent m those not a/Tecred with osteoar 


SINGLE DISLOCATION OF PATELLA 

“Single dislocation of the patella results from a 
n abduction and external rotation of the tibia 

hemanhrosis The patclh is dis 
th!JT ih the knee is maintained m extension so 

Cm ficxed either acmeh or passively 

the In cemporar) subluxations a fragment of 

a loo^e^boT^ J'tirface of the patella is lom free and acts 

forn!!ffl'n'''J''^ simple case reduction is easrh per 
2 fracrurJ^ ? ^^esthesia When the injury is complicated b\ 
fra&m/.r,r ^ articulating- surface of the patella the loose 
p operativeh removed 


i^ecurrent dislocation of patella 

“f’aulty axnl alignment of the quadriceps muscle 
^3psule P'^tellae This may be due to laxity of the 

®Ptncnt of the external femoral condjle or 
ahnorm-j} ^ftirniitv The patella discloses without an\ 

S'nV^? ” 

•t' ami ^ dislocation causes pam swelling disabil 

^terai position of the patella 



)06 


IRXIN B\LtVS\\ElG 


Treatment -Conscrvame care usually suffices Radical 
therapy is indicated in all instances \\ here recurrences are too 
frequent and disabling Treatment consists m changing the 
line of force of the quadriceps muscle and patella tendon bv 
slightly shifting the nlml tubercle medially 

INDICATIONS FOR EXCISION OF THE PATELLA 

Comminuted fractures of the patella do not lend them 
selvcb to easy repair especially m those past forty years of 
age For this reason excision of the patella ma\ be indicated 
The other indications for excision are 

1 Ununitcd fractures of the patella 

2 Recurrent fractures of the patella 

i Recurrent dislocations of patella m mduiduals past torty 
4 Old cases of fracture of the patella with secondary ostco 
arthritis of the anterior compartment 
' Disease of the patella osteomyelitis or tuberculosis aggra 
sated or caused by m|ury 

FRACTURE OF EXTERNAL TIBIAL TUBEROSITY 

—There are two types of fracture of the external 
tibial tuberosity (1) the depressed fracture of the externa! 
tuberosity without involvement of the tibial articulating sur 
face (2) the conwmmted fracture of the external tuberosity 
complicated by a rupture of the internal lateral ligament and 
more rarely of the cruciate ligaments 
S^jsiPTOMS — The symptoms arc pain hemarthrosis genu 
z dguvt deformity lateral instability and disability The x ny 
findings arc positive for fracture 
Treatment —Aspiration manipulation correcting the dc 
formitv immobilization for three months and the use of 
caliper brace and pliysjcal therapy for one to three months 
Open reduction is rarely necessary 
Procnosis —The outcome will depend upon the degree of 
injury In mild cases one can anticipate a 20 degree loss of 
flexion In the more severe case there is a residual defect not 
only m flexion but of lateral instability Delayed osteo 
arthniis must always be borne m mind in the more severe 
cases 
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CASE REPORTS 

The following case reports ire for the most part atypical 
but instructi\ e 

Case I Infernal Semilunar Cartilage Derangement Complicated by 
a Pedunculated Lipoma 

Fla )e^\eler aged fift\ two years was first seen JuK 
complaining of a painful swollen left knee of two days 
uration While descending a ladder he slipped off the third step 
twisting his knee Within a few hours he was disabled 

xamination showed him to be walking awkwardly with his 
e nee flexed The entire Inec was uniformly enlarged All 
\ements were restricted flexion being posssible for 30 de 
enr ^'^tension lacked 20 degrees Although there was gen 
fo th^ ^^^uerness one could localize one area of exquisite pain 
eral if midway between the patella and internal lat 

persisted after the removal of about 60 ct of 
hours' which remained sterile after seventy two 
the foil ^ encased in plaster after x rav studies For 

patient suffered an elevation of tem 
Amt* *\ ‘^onibincd with local pam This subsided under sulfa 
Jherapy and bed rest 

studies at this time revealed a marked elevation of 
increase in the wlute cell count and a 
cogttpondmg leukocytosis 

portions^an^^ following weeks the knee assumed normal pro 
and because motion This however did not remain so 

disability 5>novial fluid increase together with increasing 
September 16 prevailed upon to enter the hospital 

ing Exnlnr operated upon the following mom 

bted, netrm ^be presence of a large flat pcduncu 

fat pad Thi which was firmly attached to the main 

lunar cattiU^ '^as removed together with a thickened lax semi 
«ps pouch ”f fibrin from the qindri 

gnen m if subjected to the same postoperative 

dischanr d internal derangement The patient 

about wnUp day following operation getting 

f^ecoverv elastic bandage about the joint 

"ithm two uneventful and he returned to his trade 

^Rormalk f, Reexamination October 15 1942 disclosed 
Tbis ^ ^nd painless joint 

bpoma Seen second instance of a pedunculated 

‘utcrnal dcrangcmcat*'^^"°*^ resulting m svmptoms indicative of 
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Treatment —Conscrvame care usually suffices Radical 
therapy is indicated m all instances where recurrences are too 
frequent and disabling Treatment consists m changing the 
line of force of the quadneeps muscle and patella tendon by 
slightly shifting the tibnl tubercle medially 

INDICATIONS FOR EXCISION OF THE PATELLA 

Comminuted fractures of the patella do not lend them 
scK es to easy repair especially in those past forty years of 
igc For this reason excision of the patella mav be indicated 
The other indications for cTcision are 

1 Unuftited fractures of the patella 
’ Recurrent fractures of the patella 
i Recurrent dislocations of patella in individuals past forty 
4 Old cases of fracture of the parclla with secondary osteo 
arthritis of the anterior comparrmenr 
> Disease of the patella osteomyelitis or tuberculosis a^ra 
vated or caused by injury 

FRACTURE OF EXTERNAL TIBIAL TUBEROSITY 

Ctiolocy -There are cx\o types of fracture of the external 
iibial niberosity (l) the depressed fracture of the external 
tuberosity ssithour inxoKcment of the ubial articulating sur 
face (2) the coiwwnuted fracture of the external tuberosity 
complicated by a rupture of the internal lateral ligament and 
more rarely of the cruciate ligaments 

Symptoms —The symptoms arc pain hcmarthrosis gem 
talguin deformity lateral instability and disability The x ray 
findings arc positive for fracture 

Treatment —Aspiration minipiilation correcting the de 
formity immobilization for three months and the use of 
caliper brace and physicil therapy for one ro three months 
Open reduction is rarely necessiry 
Prognosis —The outcome will depend upon the degree of 
injury In mild cases one can mticipate a 20 degree loss of 
flexion In the more severe case there is a residual defect not 
only m flexion but of lateral instability Delayed osteo 
arthntis must alway^s be borne in mind in the more severe 
cases 
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and resisted evtension of the knee caused pain locabzed to the 
site of tenderness 

Roenmen ra\ studies An anteroposterior \ Ie\^ (Fig 120) on 
the left knee reteaied the presence of an irregular calcification 
alons the course of the internal lateral ligament and arising from 
the leA el of the adductor tubercle of the femur then extending 
douTinard for 2 inches 

It was su<»ge5ted that all phv sioiheraps be discononued and 
that the limb be immobilized for four ueeks The paGcnt Mas 



ph\ 5ioi:herap> strapping and ac 
Wjjjj exercises to strengthen the quadncejjs muscle 

'lo sub months from the date of acadent the panent had 

3’Jd ‘Complaints Lxtension was possible for ISO degrees 

com ^ degrees His onK complaint was the inabilits 
tcTtm p t ^ because of this he was unable to 

° former occupation 

remained under the care ot his famils phssician 
decider approximatcK fifteen months following the 

dunne this time he had not returned ro work The 
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insurance earner then referred him to the ^v nter for anhrotomv 
of the knee uith excision of the calcification the idei being that 
if this were performed the patient would obtain sufficient flexion 
of the joint to permit him to return to his former occupation 
On January 27 1942 the knee joint uas explored The internal 
semilunar cartilage appeared to be a trifle lax antenorly but wzs 
not displaced or thickened It uas however removed because of 
Its laxity The calcified portion of the internal lateral ligament 
uas then excised with the exception of a xery small segment 
of bone immediately o\crl>ing the upper portion of the internal 
femoral condjle The wound was closed m the usual manner 
using silk 

The following is a report rendered bj the pathologist The 
specimen is an ellipse of ligament about 5 cm in length 2 5 cm 
in w idth and 1 cm in tltickness At the center it has been broken 
apart and contains a mass of what appears to be cancellous bone 
The rest of the ligament shows considerable calcification Sub 
sequent sectioning of ilie tissue shows a small bit of normal can 
cellous bone to which is attached a \cr> dense piece of fibrous 
tissue One portion of this fibrous tissue is covered with s>no 
vial membrane beneath which is a mild mfilcrauon m some areas 
of l)mphoc>tes and poKmorphonuclcar leukocjtcs These col 
lections lie riglic under the membrane and do not penetrate the 
fibrous tissue (J T K. ) 

When last seen on August 5 1942 the patient wall cd without 
a limp He was able to balance his weight equally well on cither 
foot without complaint of pain He however did not show an> 
improvement in the amount of flexion at this time the range of 
flexion being 85 degrees and this w as not sufficient to allow him 
to return to his former occupation It is my understandmj, that 
he has not as >ct attempted any form of work 

It IS quite apparent that the operative intervention did not m 
anj wav matenaliv influence the function of the knee 

Case IV Synovectomy with Fourteen year Follow up 

W W r a male accountant aged fort> tw o years was first 
observed September 10 because of a painful and per 

sistentl) swollen right knee of two vears duration This had 
followed a twisting strain and had not been improved either bv 
local or general antiarthritic measures 

Examination disclosed the following Tall heavy set male 
walking with a slightl> flexed generally swollen right knee 
Angle of greatest extension 165 degrees angle of greatest Hexion 
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80 degrees There ^\as crepitation dunng movements of the 
joint Compararne measurements right knee isy ISy. and 15 
me es eftlnee 16 15 and 14 inches in circumference 

oentgen ra\ studies mercK showed the iisml osteoarthntic 
anges comrnon to his build and age period Guinea pig test 
reported negative for tuberculosis Fol 
«« tooths of further conservative care a synovectom> 
K of .mprovement 

ha? Operation the patient lost his position and 

other nrtu ^ chicken raiser He reported because of an 

foniiH r!^k problem October 10 1941 and his knee was 

PQ ^ rnptomatic and freely moveable There has been 
vears bis svnovial irritation throughout the fourteen 


V Fraefure of the Tibial Plateau Bone Block Limiting Extension 

1940 ^cr,? ®'Sbt >ears was first seen on August 10 

^"ng that on August 3 1940 he jumped off a trailer a 


>21 (Ca 



^ —Lateral view of right knee showing presence of bone 
clock secondary to fracture of tibial plateau 


'■''Sht of 5 fee, 

"> acute flexion 


3nd landed on the ground with his right knee 
He receiv ed emergency care and the application 
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of plaster encasement from the ankle to the groin When ex 
ammed on Auj,ust 10 1940 he was observed to walk with the 
nuhi knee in an attitude of flexion of approximately 35 degrees 
and exhibited onl\ 40 degrees of further motion There was 
marked atrophy of both thigh and calf 
Roentgen ra> examination disclosed the presence of a com 
minuted fracture of the tibial plateau with an irreguhr bone 
formation immrdiateh in front of the spines of the tibia result 
ing in a mechanical impediment (Fig Pi) This accounted for 
his inabilitx to extend the joint 
The patient was hospitalized and operated upon August 17 
1940 and the impediment rcmoied He received the usual after 
care and was last examined June 1942 At this time he walked 
without a limp He exhibited a normal range of extension but 
could not flex the joint for more than 120 degrees thus exhibit 
ing a loss of flexion of 20 degrees as compared w ith the normal 
knee Aside from this there were no complaints It is anticipated 
that m due time he will tompletelv recover the normal motion 
of the knee joint without resultant disabilitv 

Case VI Hemophilic Affhnhs Aggravafed by Traumahsm 

S B a nnlc rental agent aged thirty three years was first 
seen January 22 1941 because of a painful swollen left knee 
resulting from an accident on October 29 1939 The history 
was that while arising from a kneeling position he struck his 
left knee against a concrete wall This was followed immediately 
bv swelling and difficulty with walking Wbthin i week how 
ever he returned to his occupation His previous history o of 
interest insofar as seven vears prior to the present accident he 
injured the same knee and xvas disabled for four months He 
insists however that he was perfectly well during the inter 
Nening time 

The question in this ease was whether the accident as sus 
tamed October "’9 1939 aggravated a preexisting disturbance 
The patients chief complaints were a painful left knee the 
pam being constant but worse when walking or climbing stairs 
I xaniination revealed Ins gait to be normal When standing his 
left knee was held a trifle m advance of the right 1 he left I nee 
exhibited a loss of 10 degrees of extension and 20 degrees of 
flexion There w as distinct tulness along the inner aspect of the 
joint with moderate periarticular thickening and loss of normal 
knee markings T here w as no anteroposterior or lateral mstabditi 
\ ray examination The anteroposterior views of both knees 
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diiclosed the presence of a narrowing of the joint space with 
marked nTegulant\ of both tibial and femoral cond\ lar articular 
areas and c\stic dcucncratue changes within the femoral and 
tibial cond\lcs more particularK on the left side In the lateral 
Mew the joint space between the femur and patella was also 
narrowed and the articulating surface of the patella was quite 
irrecular (Fig jn) 



hemophjli^ ^ 'oong adult are indicame of a 

diagnosis was subsequenth confirmed 

than^cs^^af poor since the arthritic 

trauma ^ Progressue and readils aegra'ated bv minimal 

Cyjf of iMernal Semilunar Carfilage 

•Is ^ 

her I"! old salesman was examined Decern 

2 result of \ suffered an accident m Januars as 

the Drp Ij” ne\er been completeh free from pam 

feeding four weeks he not onl\ suffered pain and 
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disability but had noted the presence of a small localized swell 
mg on the inner side of the joint 
Examination revealed him to walk with a slight limp mam 
taming the left knee m an attitude of flexion of 15 degrees The 
range of motion of the left knee was from 165 degrees of ex 
tension to 50 degrees of flexion There was no evidence of lateral 
or anteroposterior instability and no s>novial irritation A small 
tender cystic swelling was found overlying the internal senu 
lunar cartilage and sljghtlj anterior to the internal lateral hga 
ment During flexion of the knee the swelling disappeared onlv 
to reappear during extwision The patient was subsequendj 
hospitalized and operated upon and a evst of the internal semi 
lunar cartilage removed together with the entire cartilage \n 
uneventful recovers followed 

This patient was originallv seen during May 1923 and was 
operated upon because < f a fracture of the external semilunar 
cartilage involving the same knee Dp to the time of the accident 
of January IP’"’ he had been completel) free from symptoms 
and had performed his regular work 
When last seen Februar) 5 19)3 because of a complaint far 
removed from his knee he had no symptoms referable to the 
knee and the examination was normal 

This case represents a verv rare cartilage complication Cvsts 
are more frequentl) found invading the external cartilage 
Case VIM Recurrent Dislocehon of Petellae 

W F a student aged fifteen jears was first seen December 
10 1940 complaining of recurrent dislocation of the patellae 
The histor> was that the patient was normal unul the age of 
eight and trom that time on with the shghrevt twisting strain 
the left patella would dislocate laterally For the last two years 
the right patella had dislocated on two occasions as a result ff 
similar injuries 

Examination The patient was hcav> for his age and both 
knees were m an attitude of 10 degrees of genu valgum Both 
feet were pronated Operation was performed on June "’6 1941 
and the patient was hospitalized for one month At the time of 
operation the ubial tubercle of either knee was transplanted 
approximately V inch medial to its normal attachment and 
maintained m position with a 2 inrfi vitalbum screw (Fig 123) 
The patient has been seen on numerous occasions and when 
last examined September 16 1942 he had not suffered any re 
currence although attending militar> school and partaking of 
all the routine activities 
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Excision of Patell\ —The author has excised fi\ e pitellat 
The first was performed for Paget s disease localized to the 
patella, the second for ostcoanhnas secondary to old frac 
ture of the patella the third for recurrent fracture of the 



the fif w comminuted fracture of the patella and 

Hillhp^' recurrent dislocation of the patella Only two 
reported m full to illustrate the problems involved 

X Excfsion of Pafella for Localized Paget s Disease 

February ^ salesman aged fift> two years was first seen 
^^nths ^ ^ complaining of painful right knee of man> 
^ccentuat ^®r the last three months the pam had been 

course of h ^ result of twisting strains suffered during the 
Evami ^‘^plcynient His histor> w as negativ e for infecaon 
‘defect '^he patient walked quite well but exhibited a 

posterior of the right knee There was no antero 

thicke^ ^^tal instability The right patella u as much larger 
r than its fellow Movements of the right patella on 
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the tmderh mg femur resulted m crepitation and pain but there 
was ver> little restriction of motion of the patella itself The 
popliteal space was thiclvcned and one could here feel a large 
loose fragment of bone The right knee measured 13% 14^ 
and 12% inches and the left l>% 14 and 12 inches m urcum 
ference 

X ra\ studies of the skull and other bones throuchout the body 
were negatue The right patella exhibited the appearance asso 
mated with Paget s disease The patella was unusually dense and 
irregular A large osoid calcified shadow was seen in the pos 
tenor compartment of the knee (Tig 124) 


) 


F C 124 (Ca IX) -Lateral tw show ng scic oti I ng s ol i g 
p tell a d loo c bodv n p ter o k e ompartm 

This patient had received antiarthntic treatment which had 
no influence on his pam and had now reached the stage where 
he was fearful of losm^ his position because of fus inability co 
get about and carrv on w »th his work He w as therefore adv ised 
to allow of an excision of the patella and the loose bodv 

The operation was performed on March 2 1939 and following 
removal of the patella and the loose bodv his limb was encas^ 
m plaster for two da\s He was then encouraged to exercise fw 
joint constantlv He was discharged on the ninth postoperati e 
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day walking with crutches and \Mthin four weeks from tlie da\ 
of operation he had regained the toinplctc use of his knee He 
Mas able to return to his former occupation for limited periods 
of time and within a month resumed his full dvities Tlxis ncccs 
sitated drninis nn automobile sonic ">0000 miles a Near a great 
deal of stair climbing and kneeling to inspect nnchincrv When 
seen August 1942 because of a sprained shoulder he stated he 
had no residual defects from the knee operation 
Pathologist s report The specimen consists of a pitclla 8 cm 
in axial length 4 cm in width and 2 5 cm in thickness It lias a 
peculiar overgrown wrinkled appeannee reminiscent of clc 
pnants hide The articulating surface IS \cr\ rough Accompany 
log It IS a piece of material resembling coral measuring 3 b> 2 
> I cm Sectioning through the media! portion of the patella 
^ eburnated instead of cancellous bone 

M ich IS alternateU uory white or a bnlhant pink The loose 
oa\ IS seen to be made up of a senes of concentric lines about 
and undoubtedK represents ^ calcified joint 

examination of the sections from the patella re 
Within^ ^osaic ippearance of osseous tissue The osteoblasts 
iDarked* fiK scattered and appear atrophic There is 

Presen marrow and no hemopoietic tissue is 

lin?h ^ ^®ne has the suggestive appeannee of von Reck 
fit'll disease However there arc no bone evsts or giant 
Paget s diseae 

X Excision of Patella for Osteoarthritis Secondary to Old Frac 
of the Patella 

her aged'iixtj vean> was first examined Deceni 

kne she had been suffering pam throughout the 

heated f ^ period of years and had been unsuccessfully 
tureof th^ Twenty five years ago she suffered a frac 

h ^ which was operated upon and the injury had 

kneehi^^if*^ trouble until about ten years ago Since then the 
At the progressively painful and disabling 

and m> examination she wall ed with the aid of crutches 

degrees attitude of flexion of 20 
3nd the e ^ ^ only 20 degrees of motion wiihm the joint 

®e«.omDan^*?k All movements were 

derness i ^ ^ great deal of crepitation and pain The ten 
recom^ localized about the patella Excision of the patella 
mended and after due consultations she returned for 
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the operation The patella was removed on April 5 1940 and 
the follow mg is a description of the specimen 

The specimen is a patella mcasunnij / b> 5 b> 3 cm It is 
cotered b> a shaggs aponeurosis which is apparently fixed to 
the underK mg bone The articular surface is studded with small 
knobs The articular fat pad attached to one area is edematous 
The bone flares out into a sharp nm A section of bone was 
remoied for further studs and this section which has been 



Fig 125 (Case \) —Old fra ni f p telli \ ih d gen r t ve chang s i 
olving patella and aril i of ante i r kn e c npanm nt 

decalcified proses to consist almost entirely of fibnus tissue 
Numerous gianr cells may be seen throughout the section A 
large number of blood vessels are present m the fibrous tissue 
In lacunae and among the bands of fibrous tissue are the re 
mams of degenerated bony trabeculae Diagnosis Fibrocystic 
disease of patella (S G A ) 


BIBUIOGBAPHV 


B t nswe g If Oueoebondr os Du ecan of the K c J B ne & Jo ni 
Sure 7 465 (Ap 1) 1925 . r- . . c,r/ « 

Osteochond r s Dis, can In olving th Ent re A« f " 

of the Distal End of the F mu Am J Su g 3 648 (M h) t’JS 



INJURIES OF THE KNEE JOINT 


319 


CaJcificanon of the Sen^unar Ciralaces of the Knee Joint Surperv 

M0(Jq]j)193 

'^onreconert D'^locanon of the Patella •\ni J Sure -fOd) 654 
fjnne) 19 8 

\cate Torsion of Pedunculated Lipoim of Knee Joint J Sore 
J4{1) P (Jan) 193S 

L<»se Bods m Knee Joint Demonstrated b% Pneunurthrosis Surg 
& Obst, Aotrust 19 4 p 2J5 

Internal Deraneements of knee Joint 2nd ed Nen ^orlc 
The Micmdlan Co 19JJ 

Orthopaedic Surgerv London Edw ard Arnold & Co 

"a^n Jones, Fractures and Other Bone and Joint Iniunes Balmnore 
" dliams It W ilfans Co, 1940 



5l8 




the operation The patella was removed on April 5 1940 and 
the following is a description of the specimen 

The specimen is a patella measuring 7 bs J b> J cm It is 
cohered b>^ a shaggj aponeurosis which is apparently fixed to 
the underlying bone Hie articular surface is studded with small 
knobs The atticulat fat pad attached to one area is edematous 
The bone flares out into a sharp nm A section of bone was 
remosed for further studs and this section which has been 



F g 125 (Case \) -Old fractur of p t lU \ th d gene au e changes 
ol mg p t Ila and anhr t s of am r or tne mpartmenr 

decalcihed proses to consist almost entirely of fibrous tissue 
Numerous giant cells mav be seen throughout the section A 
lar^e number of blood vessels are present in the fibrous tissue 
In lacunae and among the bands of fibrous tissue are the re 
mams of degenerated bony trabeculae Diagnosis Fibrocystic 
disease of patella (S G A ) 
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quentiv become loose and if this was not recoirni 7 cd and a 
neu spica applied there \\ ou!d bt a slipping it the fneture 
Iwe with a loss of the proper reduction and an ultinnte 
absorption of the neck It can thus bt seen that \\ hile the 
\ hitman method was a real step forward m the treatment of 
this condition it left much to be desired 


AdvanJages of Infernal Nail Fuafion 

!! ? neck of the femur IS not to be inimobil 

ze \ «;Qnie external means such as the \\ hitman spica it 
apparent that internal fixation applied dircctlx to the bone 
necessitx This use of internal fixinon is not new 
"ithin thc pist fcw \ cats tint it has bc- 
Round nails square nails and all t> pcs of 
ferpnr^ ^ nnnx x cars w ith mdif 

DorrpH?^^^ Smith Petersen m 1931 re 

c fhree flanged nail that thc problem of 

flanwrf YJion was soUed The adxannge of thc three 
surface I? combines the maximum of 

preienr/^^^ nimimum of displacement hs length 

tQrx nioxement and its flanges prexent rota 

c absorption dong the path of the nail 
5^11 a three longitudimllx but it is 
^ents of V, rotatorv or angulaton mo\ e 

P^^CReno^ ^ fragments ire possible The nail that Smith 
^'s was ' dexised x\as nude of snmless rustless steel 
which Set advance oxer thc prexious metals most of 

in th ^ the assues xx ith consequent reac 

dexice \t bone and loosemng of the fixing 

made most of the Smith Petersen mils in use 

,1'r no ionization in 

at the end ^ remox ed from i patient 

^ hen wise ^ ^ sheen 

metal rarh^ ^hoxxs no evidence of corrosion Bemg a 
being somexx k ^ ” metal it has the disadx antage of 

to drop a however and care should be tal en 

strain before on the floor or subject it to undue 

‘^s^todav mtemal fixinon that is m common 

one \\ hich gix es excellent results is that dev ised 
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Fig 126 ~A IntracapsuJar fracture of nccL ol left femur n a 
sevcntt jcars of ag B Ant opottenor and 1 ter 1 views th e nionffit 
liter sho\ mg ^th Petersen naJ in plact t «h good potiuon of the f»g 
ments but no unon C Ant ropost nor view one vear ni e months «t 
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by Austin Moore w hich consists in the fixation of the fnc 
ture b) using four thin stainless steel \\ ire mils dnv en through 
the neck of the femur and into the head To prc\ ent slipping 
each wre is fixed at the cortex of the femur w ith a threaded 
nut This method his gi\cn good results in man\ hands hut 
we ha\e had no personal experience ith it 
Pfiystological Considerat ions 

A word should be said at this point as to \\h\ these fnc 
tures of the neck of the femur do not unite unless the> are 
completely reduced and firmly immobili/cd The answ cr can 
e summed up in tyyo nords— blood supply The normal 

00 suply to the neck of the femur probably arn\es by 
ay 0 the capsule and the distal part of the neck and w hen 

occurs the capsule is tom and y\itb it the normal 
nlpf« the neck from both sources is cut off If com 

p ete immobilization is not mamtamed and motion is alioyvcd 
imnnsciii^ ^ fracture and at the tear m the capsule it is 

into thp ^ blood \esscls to form and find their yvay 

necrosK Portion of the neck As a result aseptic 

haye reop i place Engel and May 

the narh l ^ tieyy blood yessels ma\ form along 
taken frnm Smith Peterson nail Sections of the neck 
follow in<r patients \yho died several weeks 

'Cal e\iden of the nail showed definite histolog 

track of thTnad^'' blood \cssel formation following the 

'"'shouTd P'^t'on 

the femnr^k P^^'^tits suffenng from a fracture of the neck of 

1 ek , . treated by 

‘ hoold like - ^ 


follows 


. internal fixation^ In ansyvenng this 
to quote from Watson Jones who writes as 


't'cnt IS inHi ^ decision as to whether or not active treat 
ful operattn^^ u Itself need not be considered Success 
— - — ts have been performed in many patients o\er 

four j cjfj ^ S ITO bonj union D Anteroposterior and lateral vie\s 
r w-itij SmifK i> fracture occurred showing firm bom 

Or etersen nail soil m place Note in the anteropos 

« still $v7nn,„ began to extrude itself slightly This patient 
P free and so the nail has not been remo\ed 
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the age of 80 1 ht\e operated on two patients aged 91 and 
92 both of whom one year and fi\e years after operation 
are leading bapp\ Jnes An ctpecMtion of life aniountirtg to 
no more than 5 or ];f> tears is no justificicton for the miseries 
of an unurticed fneture the old have as much right to hve 
in comfort as the \onng A nailing operation causes very 
little shock and if the immediate effects of the accident arc 
survived and the general condition improves the question 
of active treatment must be seriously considered and seldom 
withheld 

It hts therefore been our custom to employ the nail in most 
of our patienrs regardless of age unless there is some const} 
ttittortal condition which would seriously threaten the pa 
tient s life if mdmg were undertaken or unless the patient is 
so old and feeble as to preclude an> thing but the bed or 
wheelchair for the remainder of his life regardless of what 
>yere done 

Technic of Trealmenf w fh the Smith Petersen Na 1 

Our method of treating fracture of the neck of rhe femur 
ina> be briefly outlined as follows 

1 The limb is suspended with Russell traction with 10 
pounds yyeight for a penod of a week to ten days dunng 
which time the pttients general condition is evaluated ind 
the local injury to the soft parts is alloyved ro subside 

2 At the end of this time the thigh is prepared for forty 
eight hours by careful si tn sterilization and encasement in 
sterile dressings Adequate stenlizauon of the si in for at least 
two day’s before operation is a decided factor m minmiizing 
the dangers of infections in these cases 

5 At operation c\ clopropaoe or avemn and gas oxygen 
are our anesthetics of choice as both gn e adequate relaxation 
and are w ell tolerated by these elderly patients 

4 After chc patienr is anesthetized the fracture is reduced 
either by tlie Leadbetter or the Whitman technic With the 

In us ng eye! p ©pane or aov ther plos e gas gre c are mu \ be 
K rc ea f portable x tav ar t be t k n At the tune hat the ray nu 
hn IS usea in the ope tngron th poenish d an the c masl. ana 
nesth t c to ch n bould b ompto ty e v r d with u vet sh t 
c mer of h h hould al vs touch h floor ThswUrduetosBM® 
mum anv I Ivd hood f plo on ITi s pr caur on s not n e rv f av mn 
and gas vg n r used a il nesth ac ag nr 
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Lcadberter method the hip is flexed to a right angle and stead 
ily lifted upwards It is then mtemallj, rotated abducted and 
extended The fragments frequently lock and when the heel 
IS rested on the surgeon s palm the foot and leg stay m a neu 
tral position and the iimb does not externally rotate With the 
Whitman method scead> traction is made cn the hmb with 
abduction intenia} rotation and hyperextcnsion at the hip 
Both methods are usually successful «\ obtaining a reduction 
bur if one fads the other should be tned 

5 The foot and leg should then be held by an assistant 
steady traction being maintained with the thigh only slightly 
abducted and the lisnb tntermlly rotated degree! In this 
position the neck of the femur m the lateral view becomes 
parallel to the table upon xvhich the patient is l> rag and thus 
if the naii when driven in is kept parallel to the table it should 
traverse the length of the tied 

6 Reduction basing been attempted and the foot and 1^ 
held m proper position by the assistant a portable x ray ma 
chine IS used m both the anteroposterior and lateral planes to 
make sure that an accurate reduction has been obtained 

7 If the reduction is satisfactorj the msenion of the nail 
IS then proceeded with if unsatisfactot) yit is repeated Wc 
use the so called bbnd naihng metho^ which utilizes cer 
ram landmarks together with a small incision rather than 
open nailing which requires complete and extensive exposure 
of the neck and head so that the nail can be msened under 
direct vision The former method is much less shocking to 
the patient and is the one usually employed today 

ItJtroducuon of the Nail —Tlfe thigh is prepared and 
draped and a 3 inch longitudinal incision is made directly m 
the center of the outer side of the thigh This incision starts 
at the greater trochanter and extends downwards for the 
necessary distance A longer incision is sometimes required if 
the patient is very fat Tlie skm edges are protected with 
towels and the incision is earned down to the bone through 
the fascia and muscles A punch hole is then made m the outer 
aspect of the cortex of the fwnur I inch below the greater 
trochanter This is the point at which the nail is to be drwen 
in On the surface of the drapes die midpoint between the 
spme of the pubis and the anrcrosupenor spine of the ihum 
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IS now found and marked ^\ith a towel clip This point is 
usualh directly over the middle of the hcTd of the femur 
The limb k constantly held m the correct position b> the 
^istant and iimst n/u-iyr be nnuttawed in a position of IS 
degrees intern i\ rotation 

The dm mg of the mil now snrrs It is pointed to the towel 
cip above mentioned and 1 ept pinllel to the table Impelled 
\ firm blows of the mallet the mil traverses the neck of the 
one crosses the fracture line and enters the head of the 
j completely in the procedure 

IS iifed the operative field is covered with sterile sliccts and 
anteroposterior and lateral v rays arc taken 
traversing the neck and entering 
f proper plane in both views it is driven com 

d ir fragments gently impacted and the wound 

ts unsuisfactory however it is 
started again allowance being made for the 
IS m noted in the \ ray films Sometimes the nail 

attemnr^^ Perfectly the first time Ac other times several 
obfafnl^ necessary before a satisfactorv insertion is 

and the , of the nail is essentia! however 

ODernif,J^ L t , never be a criterion as to when the 
head position of choice for the nail in 

sition u lower segment so that a valgus po 

" ‘“^y De obtained 

'la’l to^br^ Proper f-e«gfft —The length of the 

^Aintr an estimated before operation by 

marUr^f^ ^ of the good hip with a 1 inch 

film the ]e d 1 ^ 

^^ffnificar^ niarker measures Il4 inches wc know there is a 

portion o/fh h distance from the distal 

Greater trorh*^ ^ point on the cortex 1 inch below the 

by ^5 snter is then measured and this distance reduced 
instanc^^^ length of the mil required In 

inch found that the female requires a 3y 

*^ecasioijalK^^” requires a 3% or 4 inch nail 

'‘'filproternK^'^” careful estimation the nail selected 
he long enni u ^^ort or too long The nail should alw ays 
he lot^g enough extend well into the head but should not 
louvt Wg ^ penetrate through the head into the hip 
rfiis happen in one instance 
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Leadbetter method the hip is flexed to a right angfe and stead 
dj hfred upwards h is then imernallv rotated abducted and 
extended The fragments frequently loch and when the heel 
IS rested on the surgeon s palm the foot and kg stay m a neu 
cral position and the hmb docs not externally rotate With iKc 
Whitman method steady traction is made on the limb mth 
abduction internal icitanon and hypercxtension at the hip 
Both methods are usually successful m obtaining a reduction 
but if one fads the other should be tried 

5 Tlic foot and leg should then be held by an assistant 
stead)' traction being fliamtained ^vlth the thigh only slighilv 
abducted and the hv/h mertially roiased IS degrees In this 
position the neck of the femur m the lateral view becomes 
parallel to the table upon which the patient is J)ing and thus 
if the nail when driven in is kepr parallel to the table ir shouW 
traverse the length of che neck 

6 Reduction having been attempted and the foot and leg 
held m proper pusinon bv the assistant a portable x ray ma 
chine IS used m both che anteroposterior and lateral planes to 
make sure that an accurate reduction has been obtained 

/ If rhe reduction is saasfaccorj the insertion of the nsd 
1 $ then proceeded n ith if unsatisfattor) yic is repeated 1 
use rhe so called blind nailing metho^ which utilizes cer 
tarn landmarks together nirh a small incision rather than 
open nadmg w hich requires complete and extensive exposure 
of the neck and head so chat the nail can be inserted under 
direct vision The former method is much less shocking to 
rhe patient and is the one usually employed today 

hitroductwn of tf Nait-TUe thigh is prepared and 
draped and a 3 inch longitudinal inasion is made directl) m 
the center of the outer side of the thigh This inasion start* 
at the greater trochanter and extends downwards for the 
necessary distance A longer incision is sometimes required d 
the patient is very fat The skin edges ate protected 
tow eis and the incision is earned down to che bone through 
the fascia and muscles A punch hole is then made in the outer 
aspect of the cortex of the femur 1 mch below the sreater 
trochanter This is the point at which the nail is to be dnren 
m On the surface of the drapes the midpoint between the 
spine of the pubis and the amerosupcrior spine of th ilju^u 
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Gmdes for the Nail —We do not use t directing Kirschncr 
uire such as is sometimes used ininally a cannulatcd Smith 
Petersen (Johannsen) nail later being dnv cn o\ cr it since x\ e 
feel this unnecessanl) complicates the procedure and does 
not aid matenall} in directing the nail A danger in this 
method is that of snapping off the Kirschncr wire in its mid 
portion xihen the cannulated nail is dnven oxer it and then 
t^ing the distal portion of the wire ahead of the nail up into 
me peUis This accident has occurred not infrequentl) 
Neither do \xe use any of the mam dexices that ha\e been 
e\ eloped to aid m directing the nail in the right path We 
h ^ L sexeral of them unreliable and inefficient and feel 
^ pieces of apparatus used the more things there 

are that naxe to be xxatched and the greater the possibility 


Uer care —Following the insertion of the nail the patient 
returned to bed and is allowed out of bed in a xxheelchair 
a or ten da>s He is allowed to xxalk xxath crutches 

rherAk tnereafter and if he is made more comfortable 
Dorfi»H^ ambutatorx Thomas brace ma> be used Unsup 

monrkc L ^ should not be encouraged for six 

to 1 action at the fracture site is thought 

how ex e/ c scxcral of our Bellexue cases 

tamed w intelligent cooperation is not alwaxs ob 

'valled found rapid union occurring xxhen patients 

operationA^ support practicall) from the time of the 
"cieht hpo ^ ma> sa> howexer that unsupported 

of union 1 ^uould be adxised against until \ rax exidence 

IS present 

*tuion indefinitely and are not remoxed after 

causinu unless the> become loose or unless thex 

teadilx be r ^ Patient discomfort In such cases the nail max 
uicision j opening a small part of the ongmal 

"uh an fvrr. ^ anesthesia grasping the head of the nail 
p- and withdrawing it 

Ime into the Jong enouch to cross the fracture 

iwetior ; rallicicnt disunce to obtain firm fitation C Antero 

* the fracture fv same patient taken one tear e ght months 

tion of the fracture complete tons union uuh oblitera 

^ bon\ trabeculae crossing from the neck into 
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Tlie brief period of confinement of patients to bed the 
lack of suffness of the 1 nee and an! Ic the retention of nor 
mal muscle power and tone and the great improvement in 
the percentage of cases obtaimng union speak highly for this 
method of treatment Smith Petersen and his co workers in 
Boston report bon> union m 70 to 80 per cent of cases fol 
years It is too early yet, however, to assess 
a definite percentage of good results as a routine since enough 
observations on five year follow ups have not been reported 
t cm be definitely snted however that internal fi\ation is 
c ^^S^tep forward m handling these patients and that the 
nut 1 Peterson nail offers one of the best of the available 
methods 

From 19n through 1942 we have inserted the Smith 
in fifty eight piticnts with fractures through the 
femur We have had two mfecuons, one of which 
rernn^^ i!' other infecaon it was necessary to 

ulrimlf 5”^, nonunion resulted, although the infection 

an^l ^ nealed These cases were all mtracapsular fractures 
tures any patients with intertrochanteric frac 

ihiT senps" thiny five women ind twenty three men in 
O'er the ml ^ definite preponderance of the female 
^Jghtv I- he ages ranged from twentv^ eight years to 

another fif twenty eight years 

remainder ^'o years, and a third of forty years The 

>ncidence eighty two years the largest 

fisc years m the group between sixty and seventy- 

Thcr 

^nd the frotn sepsis as stated above 

tttimbed to sen T ^ °f eighty three years who sue 

ttperatue dav malnutrition on the eighteenth post- 

the operate ^ tio infection m this latter case as 

T—-- — tound healed b) pnmary union and no fever 

Tfiu ^ p 1 ^ 

'“rc showing firm h!^'* occurrence of frac 

“''o the head D The I ttabcculauons crossinj^ from the neck 

*he nail m situ /ndTo f^cture 

« St 11 acme "vaRl“*"!r head This 

^P'otris referable to the^ free from any 
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was ever present 1 he mortaht) ntc wis 3 4 per cent There 
were no operative deaths 

Of the fift) eight pitients treitcd by nailing forty nine 
obtained bon) union while nine did not Union was thus ob 
tamed in 84 per cent of the cases In the cases of nonunion 
there was gndiul absorption of the nccl of the femur One 
patient obtained excellent primar) union but at the end of 
five years showed beginning vacuoli7ation and aseptic nccro 
Sis of the head of the femur Late changes m the head of the 
femur should be watched for and all of these patients should 
be followed for a period of five >cars Flattening of the head 
of the bone or lite aseptic necrosis ma> occasionally be seen 
As all of the patients m this senes have not been followed 
f ? ^ ^ 's not possible to estimate how many 

h P'^tients who have obtained bony umon ma> 

s ow later degenerative changes m the head of the femur As 
over 7S per cent of the cases have already been followed over 
tee ytzK however it is reasonable to assume that the per 
changes m the head of the bone w ill not be 


SUMMARY 

uflf, of the nccl of the femur internal fixation 

2 Smith Petersen nail is recommended 

mftv, j on fift) eight patients treated by this 

method are reported on 

unmn patients or 84 per cent obtained bon> 

latter ^ patients or 16 per cent did not In the 
4 absorption of the neck of the femur resulted 

j 'p, ^ ^ortalit) rate m this senes was 3 4 per cent 
'v ere excellem results m those patients obtaimng union 

truded insertion because it loosened and partly ex 

B^n to develoD syniptom free until October 1939 when pain be 

head of the bone" ’'^ivrc 1 hip This was due to late changes in the 
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AMPUTATIONS IN RELATION TO EXTREMITY 
INJURIES 

ERNEST S BREED M O 
a d 

JOHN H MULHOLLAND MDt 

In the peacetime practice of most surgeons and of the surgi 
cal services of the average general hospital amputations arc 
relativelv uncommon and arc usua!I> perfonned for diseased 
rather than traumatized extremities For this reason bevond 
the Callander operauon which was given to the profession in 
I93S no important advance m the operative technic of ampu 
titions has been made since the First World War Conse 
*'x quently most of the material in this paper on operative pro 
,, " ) cedurcs has been drawn from the experience gained m that 
conflict 

This however is not to say that in this special phase of 
surgery no recent progress lias been made nor that it has noth 
mg to profit from the latest advances in general surgical 
practice Thus the closed plaster cast method for the immobiJ 
ization of compound fractures and the use of the sulfona 
midcs have narrowed the range of indications for amputa 
tions And new er know ledge w hich has been gained in anes 
thesia m the use of blood and plasma transfusions in the 
management of shock m the prophylactic use of the sulfona 
mides agamst infections in operative wounds and m the 
relation between protein deficiency and wound healing is 
equally applicable in this field of surgery as in any other 
A discussion of some of these general measures will appear 
in the latter part of this paper 

Assistant in S rgety Ne v \ ork Un rs t> College of M dicin 
Clinical Assistant V nng Sotgeon Thrd (N w \ork Un rst>) Sur 
g c I Division Bell vn Ho p t 1 

t Professor of Clinical Sorgety N Xorfc Un ers ty Coll ge of Aled 
cine Director Thud (Nc% \qA Universty^) Di ison B 11 vue H spitu 
(Now 1 1 utenant Q 1 nel Medical Corps Un t d Sc tes Army ) 
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ChssificaUon ~~\n general the circumsnnccs neccssinting 
ampuntion may be brmdl) classified under tlic general head 
mgs of emergenc\ and clectixe 

INDICATIONS 

The indications for anergency avtputatton are limited to 
se\ere trauma alone The xanctics im\ be sumnnnFcd as 
folious 

^ Traumatic amputation i c trauma to an CKtrcinitv so 
severe or of such a nature as m effect to have alrcadv 
produced an amputation 

Crushing injuries of the soft pans or compound fractures 
associated with loss of the main blood supph to the part 
below 

^ extremities under the debris of a fallen 

uildmg from beneath which it is impossible to extricate 
be individual b\ any other means ® 

compound fractures m w hich a por 
nussmg is not included as an indication 
hr,n» e found that m many instances subsequent 

^^0 replace the missing fragments 

amputatjon nnv be summed 

"Severe mixed infection m contused and lacerated soft parts 
2 Q ‘ responding to adequate therapy 

gangrene infection which has not responded to nde 
5 Seve/i^ 'ncision and drainage x ra\ therapv or drugs 
joints comminuted fractures involving 

5 Uccurrp °^^^°^y®htis not responding to therapy 

hemorrhages or gangrene from damage to the 
am circulation of the limb * re lo 

general principles 

basic to a]\^ ^^rtain general surgical principles which are 
txvo most important are (1) 
g^neralK jr (, ,n having of Imib fwictwn While 

rri any he possible to follow both of these principles 

must hp T may be so acute that the 

■icrihced for the former However when the 
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individuals life is not m danger and the circumstances arc 
favorable a less speedv but more conservative operation can 
be done which will be productive of good functional results 
without resorting to a secondary operation 

Technical Connderations m importance to these 

two basic principles are several important technical con 
sidtrations Foremost among these is the twie elapsing betueen 
injury and operation There appears to be some difference 
of opinion as to whether pnmar) closure of amputation 
wounds should be done under battlefield conditions Some 
authors state that a closed amputation may be performed 
up to SIX houn after injury • others state that a pnmary 
closure should never be attempted but that the wound 
should always be left open® What makes the field of impu 
rations following trauma complicated is that vv hile consider 
mg the immediate surgical problems presented at the time 
of operation the surgeon at the same time has to plan an 
operative approach which will give the resulting stump its 
maximum functional efficiency In order to do so the pnn 
ciples of prosthesis making must be understood 

The useful portion of a sturnp insofar as prosthesis wearing 
IS concerned lies between the point of insertion on the shaft 
of the muscles arising above the proximal joint and the viable 
end below The longer the length of shaft between these 
two points the greater the leverage obtainable Consequently 
a prosthesis fitted to a long stump is more efficient than one 
fitted to a short stump Another consideration is that when 
a maximum amount of limb length is saved there remains 
some margin for reamputation at a slightly higher level if 
some complication should arise ‘ 

It is apparent that the level of section through the bone 
determines the functional strength of the stump and also the 
level of the skin flaps The latter must cover the bone end 
adequately and without tension since si m flaps usually retract 
considerably Flaps are also formed so that the suture line 
lies outside any point of pressure being placed either antenor 
or posterior to the w eight bearing area depending upon the 
part inv olved ^ 

Earh ligation of the blood vessels either with or without 
the use of a tourniquet tends to minimize the danger of shock 
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According to Holman, squeezing the artery empty with the 
fingers before the ligatures arc drawn tight prevents fric 
tunng the wall which sometimes occurs in a distended \es 
sel®* The wer cs are cut somewhat proximal to the line of 
incision and are injected with absolute alcohol Various 
authors differ on the treatment of nerves but the majority 
find that this treatment with absolute alcohol seems to be the 
best prophylaxis against neuroma formation ' 

In ctittmg through boric, stress must be laid first upon gentle 
retraction of the muscles so that they are not tom from the 
periosteum and secondly upon an avoidance of stripping back 
0 t e periosteum bey ond the saw line * Taking these precau 
tions prevents the formation of bony spurs which are one of 
t e causes of painful stumps The pcnostcum is cut clean w ith 
^ e % inch proximal to the sawed end of the bone The 

rounded off with a 
untift^il thoroughly washed out of the 

stnn Ki j irrigauon Bone wax should not be used to 
since marrow unless absolutely necessary 

Diece ^ ^ foreign body Mechamcal pressure or a small 
usuallv * muscle applied to the bleeding area will 

bv cnrcJt^ ^tenal bleeing from bone is best controlled 
the art ^ clamp the wall of the bony canal in which 

m ^ against a cortex^ " 

^ clomre of a prevtotisly 

anus anrl tr a prophylactic dose of antitet 

focus mtPk serum should be given since a quiescent 

e reactivated by the surgical procedure ^ 


Hand 


UPPER EXTREMITY 


the uppf^ ^ ^ ^ functionally the most important part 

‘njures the ^ Loss of it or any of its digits seriously 

the mdividu^r T upper extremity and handicaps 

satisfactory a jhe upper extremity a prosthesis is not as 
of 230 case-; ^ lo'ver kessler in a six year follow up 

the end of tha° C'^tremity amputations found that at 


only 6 per re-nr ■ wore arnnciai arms and 
of movement? ^vork * The complex gradation 

O the hand is imoossihle tn renrr»/3iir'#» tn o 


Ume only 12 per cent wore artificial arms and 


IS impossible to reproduce m 
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prosthesis Because of this a position of extreme consenatism 
regarding treatment and amputation of the upper extrenun 
has to be maintained 

Almost all amputations of fingers or hands should fall under 
the heading of eleem e amputation Traumatic amputation 
due to machinery or explosives may preclude the obser\ ance 
of this principle But in mangling and crushing injuries of the 
fingers and hand with or without compound fractures every 
attempt should be made to save the member Ginservatism 
IS aided by the presence of an excellent blood supply since 
the superficial and deep voJar arches the dorsal arch and rhe 
volar interosseous artery all anastomose to such a degree that 
both radial and ulnar iitcnes mav be cut and the hand remain 
viable (Fig 133) * 

The functional value of the vanous digits must also be 
considered m the treatment of hand injuries Loss of the 
thumb destroys one half of the function of the hand and 
the loss of the thumb and first finger almost completely de 
stroys the usefulness of the hand^ f Tow ever the presence 
of the thumb and one or more digits such that apposition 
can be effected is better than any prosthesis thus far devised 
The use of a glov e prosthesis w ith artificial fingers or an aiti 
ficial thumb such that either the thumb or fingers has a sur 
face for apposition does hav e some ments ® The mam guiding 
pnnciple with respect to the digits is the stving of fitiger or 
thumb length The loss of the tip of the finger or the distal 
phalanx is a senous loss to si died workers 

The factor of the time interval between injury and opera 
non holds the same for the hand as elsewhere A wound less 
than six hours old is onlv potentially infected and responds 
well to mechamcal cleansing and debndement 

Trainmuc Amputation through Tip of Finger —Traumatic 
amputation through the tip of the finger may be treated in 
sev eral w ays A flap including subcutaneous f it may be turned 
back on the palm under local anesthesia and sutured to the 
tip of the finger as a full thicl ness graft as the finger is flexed 
on the palm (Sutures mav ev en be placed through the 
nail if necessary in which case the skin flap will heal flush 
with the nail ) This method restores pulp and thick skm ^ 
member which would otherwise be poorly protected Mtet 
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mo ueeks the graft is freed from its ptlmar pedicle and^tlie 
palmar Mound closed after undermining the si in edg 
Another method of treatment is to m ikc n thimble o stcr 
ihzed X ray film about the finger tip so tint gnnulaiions groM 
mthin this cylinder There Mill bt partial cpithchzation ot 
the edges of the wound and after ten days the remaining 
surface may be co\cred by one or two pinch grafts 
A Thiersch graft from the forearm may be cut and sutured 
m place at the time of debridement IIowc\cr, this t\pc o 
graft breaks dow n under w ear and tear Snll another method 
offered is that of forming a sliding graft from the adjacent 
skin to co\er the defect at the tip the donor site being co\ 
ered with a Thiersch graft * 

Tramintic Amputation of Distal Phalanx am 
putation of either of the two distal phalanges may be treated 
similarly Where there is crushing of the bone berween two 
joints the loose fragments ma\ be removed and the solid por 
aons impacted This produces a somew hat shorter digit but 
by shortening fascia and tendon a marked sa\ing in finger 
length can be effected ^ 

Closure by primary flap formation necessitates considerable 
^enfice of bone length to obtain adequate stump closure 
The flap should measure twice the diameter of the stump in 
wtal length ^ A flap closure of a traumatic amputation of the 
fingers should only be used when bone has been tom out 
Uavmg sufficient skin behind 

Mangled Hands uith Broken Bower —Contused and lac 
erated hands with compound fractures of phalangeal or 
metacarpal bones arc best treated by thorough cleansing with 
soap and water sabne irrigations and meticulous debride 
jnmt A bloodless field should be maintained by means of a 
Qod pressure cuff inflated above systolic blood pressure 
^ ter the arm has been elevated to dram it of blood In this 
^ '^borough exploration for severed tendons and nerves 
e done These latter arc repaired w ith silk if the time 
j since injury is short Some authors ad\ise an imme 
if th or a split thickness graft over denuded areas 

Pic ' asculanty present to support the graft 

Sulf^^f drainage 

ni amide crystals are spnnkled throughout the wound 
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and xaseline gauze is applied and wit/i Kirechner wjrcs 
through the distaJ phalanges the hand is put up m plaster in 
a banjo splint ^\lth rubber band traction The wounds are 
not drtbsed for about three wcels (See Tigs J3J and 13^ ) 
Elecme Amputmons through Fingers or Thumb -The 
indications for elective ampuntions through the fingers are 
(1) bone and joint infections and (■>) stiff fingers Bj the use 
of long pilmar md short dorsal flaps the resulting scir is 



1/1— Adm son X ay o( 3 7«nt uglir nam hn Th t \ i 
exte ve avulsion of the sk n of tl palm nd th Jar surf iJ’ 
loner th d of the / r rm T ndom and m les sere Jac rat d nd H 
phalangeal and metacarpal f n es 1 n ere compound d 

placed outside of areas of active contact The tendons are 
sutured to their sheaths or to the periosteum on either side 
of the bone rather than end to end across the bone In th»‘^ 
wa> the pulhng sensation associated with the latter method 
IS avoided “ Disarcjcuiations through the dista] and 
proximal mterphalangeal jomc are treated in the same vva> 
In all cases the nen es are isolated md cut short to av oid their 
inclusion in the scar 
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Disaraculation at the mcncarpophil'ingcil joint jields t 
stronger but less cosmetic hand than docs resection of the 
metacarpal hcad^^ A racket shaped incision is made with the 
tail o\ er the dorsal aspect of the metacarpal bone The palmar 
aspect of the cur\ ed incision should be notched in a heart 
shaped pattern so that after closure a tab of skin docs not 
project from the palmar surface (I ig 134) Loss of a single 
finger at this le\el is best treated b\ resection of the meta 



aDtsliwr ^ reduction \ ra> of the same hand after debridement and 

lifiRes ™bbcr band traction to Kirschncr w ires m the distal pba 

' of a banjo spimt and with immobilization in plaster 


toetth Permitting the remaining fingers to draw closer 
1^ amputations of the forefinger or httle finger the 
tack^T^ ^®®d should be remo\ ed through a laterally placed 
be\el H incision and the shaft of the metacarpal bone 
produces a cosmecicalK tapered hand * 
should adjacent fingers are lost the metacarpal head 

mnrA » ^ sa\ed Loss of the first two metacarpal bones is 
■"“^senous than loss of „f ,he others 
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and vaseline gauze is applied and with K-irschner wires 
through the distal phalanges the hand is put up m plaster m 
a banp splint with rubber band rnctjon The uounds are 
not dressed for about three weeU (See Figs 131 and 13 ) 
riecUvi Amputuioui through Fingers or Thimb—'^ht 
indications for elective amputations through the lingers are 
(I ) bone and ]omt infections and (’’) stiff fingers Bv the use 
of long palmar and short dorsal flaps the resultmc scir is 


f 

1 



Fig IH— Adrr ion ray f I nl augl t n n I fh re wis 
temve a ol n of the sko of tJ palm d th vo) t urfa ^ ih 
lower th rd of tf fore rm T ndon anil mu cle er lac ted and II 
phalangeal and m ta arp I f act s si n v comf und I 

placed Outside of areas of active contact The tendons arc 
sutured to their sheaths or to the periosteum on either side 
of the bone rather than end to end across the bone In this 
way the pulling sensation associated with the latter method 
vs avoided “ Disaruculations through the distal and 
proximal interphalangcal joints arc treated m the same waj 
In all cases the nerv cs arc isolated and tut short to ai oid thtit 
inclusion m the scar 
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Disarticulation at the mcticarpopinlangcal }omi >ields i 
stronger but less cosmetic hand than docs rcsccoon of the 
metacarpal head “ A racket shaped incision is made with the 
tail o\ er the dorsal aspect of the metacarpal bone 1 he palmar 
aspect of the curved incision should be notched m a heart 
shaped pattern so that after closure a tab of skin docs not 
project from the palmar surface (fig 134) Loss of a single 
finger at this level is best treated b\ resection of the mera 


• 



|Ppl canon ot njlbcr^band triSKTiI and 

- ” -> or a ban, 'a^Sr.nd ^ 

>Slrt ^Ss'of rr'"| "> Closer 

"ictacatpal head should be rem c •■“Ic finger the 

r>cUt shaped metsmn and a laterally placed 

^5'ckd off Th.s Zducl a CO ™«=>cicpal bone 

If two or more adiacent finni- tapered hand’ " 

should he sated Loss of tnetacarpal head 

-- -OUS Chants of 
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The thumb is treated in the ibo\c nnnncr except that an 
e\en more conservative attitude toward the preservation of 
bone length should be maintained Lven a stiff thumb if it 
has been Kept in the position of function i c in moderate 
nexion and apposition is better than none at all Even with 
loss of the distal phalanges of the thumb a plastic operation 
involving freeing of the metacarpal bone from the web will 
pr^uce a stump with grasping function “ 

The loss of all the fingers with onU their metacarpal 
«umps remaining has still man> ad\ antages over a prosthesis 
'en if traumatic amputation has left onK the carpal bones 
a rather useful stump which has some mobility still remains ’ 


Forearm 

through the foreirni the site of election is 
Thp lower and middle thirds (hig 133) 

jnrl fi, c to the stump is not good below this level 

on ^ prosthesis yields a hand longer than that 

leneth? Anterior and posterior flaps of equal 

nherp j ^ terminal scar is of no importance 

Js one ^ pressure is applied The shortest stump possible 

bjceps tenrl ^ inches distal to the insertion of the 
tendon on the radius * ^ 

^PPer Arm 

stump renmnif” the elbow joint results in a bulk) 

disproporrinn ^ ^°nsiderable skin to cover it and causing a 
site of ^^ogth if a prosthesis is fitted ov er it 

third about 2 m tipper arm is through the lower 

above this lev f\ ^ cpicondyles An> amputation 

the necessitv ^ stump with weal er leverage hence 

shoulder loinr much bone length as possible as the 

effective shortest stump to which an 

the^aiitennr n W^ed is one extending 2 inches 

jPpearance^to rht^fi? surgical necl gives a more cosmetic 
For this disarticulation of the humeral 

ttsvd (Fig ^ti antenor racket shaped incision is 

'tom ftoiu thic „ no functioning prosthesis can be 

‘■'^section through ^shoulder girdle amputation with 

so the clavicle at the junction of the inner and 
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middle thirds and with excision of the scipuli is a nrcl> 
used procedure (Fig 134) In this case the subch\nn arter> 
and \em are lighted earlj to control the blood supph * 


LOWER EXTREMITY 


The functional considerations of the low cr extreinit) arc 
different from those of the upper The function of the low er 
e\tremit> is mainh that of weight bearing and the complex 
mechanisms of motion possessed b> the hand arc absent here 
prosthesis therefore has onl) the comparatu eh simple 
unction of weight bearing to perform For this reason iin 
1 e the situation with reference to the hand a prosthesis is 
h 1^ ^ crippled member This statement never 

t e css should not be used as in argument against the con 
ser\ati\c treatment of lower extremity injuries 

— In the lower cxtrcmit\ also the 
amputation arc compari 
tft rL ? number Traumatic amputation and damage 
tniurf supplv of the leg as a result of crushing 

sitatin^ ^^^sticute the most common types of trauma neces 
's a fo surgery Traumatic amputation in itself 

[jg guillotine amputation and many times may 

ammiMr^ stump end resulting from a traumatic 

on explosixes is debnded and pad cd open 

licsuetT sulfonamide drugs and \asclme gauze Ad 
hone len^th^*^ applied to the si in In this way maximum 
at a *^'cd enabling a second amputation to be done 

sue of election at a later date’ 


Amputations 

is a \ertical section 
>njun Th^ ^ point a short distance abo\e the site of 
^he knif^ retracted somew hat after each stroke 

m the ce ^ ^hat a concaae surface results with the bone 
"■uh a kmf^^fl” concaxity The periosteum is cut dean 
'c'cl wi^u th muscle and the bone is sectioned 

sprinkled \ surface of the muscle The raw surface is 
'ascline crystals of one of the sulfonamide drugs and 
traction m'th^ Packing is applied as mentioned before Skin 
c fonu of four adhesne strips is applied to the 
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skin of the stump from the edge of the wound to some dis 
ranee back T]ie long ends of the strips projecting over the 
stump are fastened over spreaders A rope is nm from the 
spreaders through a pullej at the end of the bed A w eight 
IS suspended from this end of the rope as a means of traction 
In this t> pc of amputation m the treatment of traumatic 
amputations as described before and also m the closed pro 
cedures in which the suture line has opened it is absolutelv 
necessary to appl> traction early and to maintain it ade 
quatcly Traction is best applied at the time of operation and 
should be delased no more than twenty four hours at the 
most 

This entire procedure is used when the time between mjun 
and operation has been longer than si\ hours and also when 
circumstances are not suitable for a closed type of amputa 
non Kirk states chat the guillotine operation is the method of 
choice under conditions of w ar It also has as its mam purpose 
^ the saving of limb length so that rcamputation at a site of 
' election mav be done at a later date It is to be noted that 
i British surgeons prefer an oblique circular incision with a long 
^'overhanging antenor flap to the vertical type of guillotine 
amputation* Another modification of the guillotine operation 
IS the sleeve operation for gangrene of the lower leg fol 
lowing a fracture of the femoral shaft with damage to the 
artery A circular incision is made abov e the knee down to the 
bone The distal fragment of the femur is then separated from 
the fracture site and rhe wound pad ed open * 

Previously one of the disadvantages associated with the 
guillotine operation was the severe pain associated with the 
daily dressings T'l'tch (he present tendency to change dress 
mgs less frequently made possible bv the use of the sul 
fonamidcs this disadv antage has disappeared The wounds so 
treated are usually sterile on the seventh to tenth post opera 
tive days With skin traction strictly maintained hcalmg 
occurs in four to six weeks with the skin edges so well 
coapted that a secondary opetaoon is not necessarv and a 
prosthesis can be w om * 

Treatment of Unbeiled Stumps— In guillotine amputation 
stumps which have not healed completely two procedures 
mav be used to obtain healing so that a prosthesis may be 
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worn These are plastic closure and phstic resection of the 
granulating area At least si\ months of healing should inter 
vene between m)ur> and use of cither of these methods In 
addition an> draining sinuses or \ ray evidence of osteomye 
litis of the bone end should be treated and eliminated before 
a closure is attempted Tliere should be no edema of the 
stump and cultures should be negative spccificallv for strep 
tococci Tetanus and gas bacillus antiserums should also be 
gi\ en at the time of the operation 

The procedure of plastic closure involves excision of the 
area of granulations and perhaps a thin slice of bone from 
the stump end The skm edges are first undermined and then 
approximated over the defect without undue tension Split 
thickness grafts are not employed here because thev break 
down easily m such locations A second procedure namely 
pwtic resection, is simply a more extensiv e excision of a block 
of granulations and bone with closure of the defect in layers 
rressure dressings are applied to the stump following either 
of these procedures If the area involved is on a stump below 
e knee a posterior splint or plaster cast is applied for at 
east 1 week The stump is elevated on a pillow If there are 
aonf of the skin edges adhesive traction is 

PP led use of these latter methods a useful stump may 
° ''ithout the sacrifice of considerable bone length 
^ould be necessary m a reamputation ® 
elect extremity elective amputations at sites of 

trea/T frequently m cases which have been 

eren^ 1 oly and where chronic infection or gan 

lire IS While m most of these cases primary clos 

gas ^ ^ ^ under conditions of advancing, sepsis such as 
advisaff^^-fv ^ Suillotine amputation is the only procedure 
tn Ka ^ I . open drainage of infected muscle planes has 
established as a life saving procedure = 

''"'Putalioni of the 


Tuni 


Toes 


imnorf luij, amputauon ot the toes is of mimmal 

great compared to that of the fingers Loss of the 

duetoth' docs make walking somewhat difficult 

tation of^ of its lever action The technic for ampu 

fhe phalanges of the toes is similar to that of the 
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fingers A long plantar flap and a short dorsal flap are formed 
m order to keep the scar a\\a\ from the weight beanng sur 
face The tendons are sutured to the periosteum of the bone 
stump \ disarticulation of the toe from the metatarsal head 
IS done b> means of a raci ct shaped incision with the tail 
o\er the dorsum of the metatarsal head The distal cuned 
incision is carried down to the phntar surface )ust beneath 
the first mterphalangeal joint TTie tendons are sutured to the 
joint capsule The metatarsal heads should be preserved if 
possible since thej form the anterior portion of the arch of 
the foot All the toes may be disarticulated en masse and a 
long plantar flap formed to cover the metatarsal heads Sutures 
should be left m place ten dns or longer since the skin is verv 
thick and heals slowl) 

Tarsometatarsal and Mediotarsal Amputations 

The shortest foot stump compatible with m> degree of 
function IS a section through the base of the metatarsal bone 
(Fig 133) -knv section posterior to this line gives an equmus 
deformity due to ovcrpull of the unopposed Achilles tendon 
It IS for this reason that the tarsometatarsal amputation of 
Lisfranc and the mediotarsal section of Chopart have been 
discarded A S>mes or a midcalf amputation \ields better 
results ' 

Amputations at the Ankle 

Syy/ies Aiuputatton ~Tht S>nics amputation in disfator 
for some time has been found to give good functional results 
when performed carefull) and when uncomplicated b> m 
feetJon fn this procedure the entire foot is amputated and 
the ankle joint opened The os calcis is dissected out special 
care being taken not to injure the posterior tibial arter> or 
to cut through the skin flap The tibia and fibula are cut 
through inch above the articular surface (Fig 133) The 
heel flap with the fat pad intact is then sutured over the bone 
ends accurately so that there is neither undue tension nor re 
dundancy of the tissues” Adhesive plaster pressure dressings 
or a plaster cast is kept m position for tw o to three w eeks 
so that there is no monon of the flap during the penod of 
healing” * 

This type of amputation results in an end beanng stump 
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which can be \\alked on without the use of a prosthesis, if 
necessary Howe\er, it should not be done as a battlefield 
procedure because of the danger of infection or danger to 
the circulation both of which are conducive to poor results * 
It IS not an objectionable amputation m men since the dis 
figurement of a bulkv ankle produced In the prosthesis is 
CO' ercd by the trouser cuff In women however an amputa 
tion at a higher level is desired for cosmetic reasons 
PiTogojf's Osteoplastic Aiiiputatwsi —The Pirogoff osteo 
piasnc operation is a modification of the S> me s It vv as dev ised 
to obviate the difficulty of dissecting out the os calcis without 
injunng the blood supply to the flap The os calcis is cut 
across with a saw and its raw surface apposed to the cut sur 
ace of the tibia and the fibula as described above The fusion 
0 these two bones is essential for the production of a good 
namely an end bearing limb However osteoplastic 
pcrations take longer to heal and are subject to more com 
flnarre^I > ^ operations The S> me s giv es a better 

Ampulahon at Middle Third of Lower Leg 

election for amputation of the lower 
arm nuddle third of the lower leg As m the fore 

suddI a distal to this point are not sufficientlv well 

ODtirnf blood to render a flap operation feasible The 
of insen length is five to seven inches below the point 
'legtees hamstring muscles when the knee is m 90 

flap are ^ ancenor and a short postenor skin 

antenor « / postenorlv The 

not cur rk beveled off so that it will 

^be ubia The fibula is cut 1 inch higher than 

excised si ^ 5 inches or less m length the fibula is 

^ lateral presence frequently gives nse to pain w hen 
the Castro beanng prosthesis is worn The fascia ov er 
interior I brought forw ard and sutured to the 

stump bone end The shortest functional 

stnnpm.,5i inches below the insertion of the ham 

*n a semipr^*”^ 'imputation the patient may be placed 
ne position on the operating table so that the leg 
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on flcMon at the knee pomts upward presenting a much more 
con\enicnt working position than in the usual supine posi 
non Following the operations in all amputations below the 
knee the extremit> must be splinted for about three weeks 
to pre\ ent a flexion contracture of the stump A plaster cast 
applied at the time of the operation accomplishes this pur 
pose ^ 

There is some difference of opinion about the rebme 
ments of the midcalf as compared to the low thigh amputa 
non Gallic states that in the Canadian army the Gntti Stokes 
IS the preferred t> pc but kirk m the American army favors 
the midcalf* However when a bilateral amputation has to 
be done the midcalf type is preferred to the low thigh since 
the loss of both knees is a senous handicap 

Amputation at Lower Third of Femur 
^ The lower third of the femur is the site of election in the 
V upper leg There are several operations m use each one of 
* \ which has certain advantages 
' Gritti Stokes Ai/tpinatioti '-Tht Gntn Stokes has been 
found to giv e good results ov er a long period of time * In this 
operation anterior and posterior flaps are cut at the level of 
the tibial tubercle The quadneeps tendon is severed at this 
level and turned back The inner surface of the patella is 
then cut flat with a saw and apposed to the cut end of the 
supracondylar portion of the femur The patellar tendon is 
then sutured to the hamstnng muscles Here again the success 
of an end bearing stump depends upon the fusion of the two 
bones In the simpler tendoplasttc procedure of htrL the din 
ger of nonunion of the two bones is avoided In this latter 
operation the patella is excised and the quadriceps tendon 
alone is drawn across the amputated end of the femur and 
sutured in place 

Ccilhnder s Operation —The Callander operation permits a 
pnmarv closure of the amputation w ound m the presence of 
infection m the leg bdow the site of ampuranon The pnn 
ciple of the operation is based upon the anatomic fact that 
the popliteal space is a closed space as long as the belhes of 
the muscles arc not severed In this operation this pnnciple 
IS respected bv sevenng onlv the tendons of the hamstnng 
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muscles the incision being made just abo\ c the insertion of 
the tendons on the abia The patellar tendon also cut at its 
msemon is drawn across the end of the supracond\ lar por 
non of the femur but no sutures are used to hold it m place * 
The slon IS closed looseh bA a few interrupted sutures (Figs 
U3 and 134) 

^ viodtficntoji of the Callander operation has been re 
ported recenth It differs from the onginal in that the bone 
IS severed more pro\imall\ i e in the medullar\ rather than 
m t e cancellous portion of the femur The quadneeps 
ten on is cut through abo\ c the patella and onK subcutane 
^ co\er the cut end of the bone 

of muscle or tendon as in the pre\ious amputations 
a< I ^ ^ natural weight bearing surfaces such 

k fingers are co\ered b\ an\ thing other 

clfKfTi ^ind skin The long skm flaps are also 

' permit drainage The wound in either the 
onen or Its modification can easiK be packed 

present possibilin of infection m the wound itself is 


seierihn P^'^<lo\ical that the long skin flaps evtending 
remain point of hgation of the femoral arten 

b\ the j f reason for this is that the skin is supplied 
fnonfemn^ yjda femons arter\ which arises from the com 
ra high abo\ e the point of hgaoon of the femoral ^ 


^Putahons near or at Hip 

the thigW *h tfie femur the low er third of 

^ possible ^ ^ elecuon functional stump forraanon 

these higher^] T ^ mebes belo^ the grom A.t 

eomeposten ^ ^ important to have the scar 

*^e w emhr h shorter stumps are not end bearing 

and on Its sid ischnl support of the prosthesis 

^hip the w ^ tipper evtremin the shorter the 

^rinnw lev erage hence the necessirv of con- 

Stumps sh ® of the low er third 

^ straight three inches offer no advantage over 

too hteralT^^ f term must not be 

^^ress that the ' i ^ performing this operation all authors 
^ neck of the femur or ev en the trochanters 
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should be left m place if possible This forms a projection 
which Avill fit into the socket of a tilting table seat so that a 
prosthesis may be worn The incision used is racket shaped 
with the tail placed anteriorly over the femoral vessels which 
are ligated early m the operaoon The loop of the incision is 
brought around posteriorly and as far awav from the rectum 
IS possible’ (Fig 133) 

RECENT TRENDS 

The recent tendencv to use silL avd cotton for suture 
nmenal in amputations has necessitated the gentle handling 
of tissues and absolute hemostasis This technic has made it 
possible to close amputation stumps tightly and without dram 
age Sulfamlaimde crystals hav e also been used in uninfected 
cases as a prophylactic against secondary infection What 
results these two modifications of technic will produce under 
w ar conditions remains to be seen 

As a result of the increasing interest m physiology on the 
part of the surgeon several new concepts have ansen in the 
field of surgery The one which seems to have considerable 
V alue w ith respect to amputations is that of heal tissue vtetab 
olisin tor some time it has been I nown that the metabolisni 
of dogs in shock was reduced since their body temperamre 
and oxygen consumption were found to be low ’ Recently 
observations have been made by Blalock on the effect of 
raising and lowering the environmental temperature of dogs 
in shock The dogs exposed to low temperatures survived 
longer than those exposed to elevated temperatures ’ When 
the injured limbs of a series of dogs in shock were packed m 
ice these dogs survived longer than those whose extremities 
were warmed’" 

In patients with arteriosclerosis Allen has shown that the 
blood supply is dimmished to such a degree that only tissues 
with a low metabolic rate are adequately supplied with 
oxygen Anything which causes an increased metabobsm in 
any portion of the tissues of an arteriosclerooc extremity vviJ 
put a demand on the blood supply which the latter is m 
capable of meenng Hence walking by mdiv iduals with per 
ipheral artenal disease provokes the symptom complex o 
intermittent claudication Likewise in such individuals o 
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infection increases the local metabolism and ma\ cause anoxia 
of such a degree that gangrene results * 

Refrigerafion Method in Treatment of Injuries of Extremities 
The same mechanism as that desenbed m the previous 
paragraphs operates \\ hen a tourniquet is applied to an injured 
limb shutting off its blood suppl> Any environmental rise 
m temperature then causes a concomitant nse in metabolism 
in the tissues of the leg since heat speeds up chemical re 
actions As before if the metabolic demand for owgcn is 
^t satisfied b> the blood supplj a\ ailable gangrene ensues 
''hen the leg is pad ed in ice so that a temperature 
'-IS maintained chemical reactions are slowed down 
"It a resulting marked decrease in the demand for 
«'>gen ♦ 

TTus when the leg is packed m ice a tourniquet may be 
don ^ longer and an amputation 

D / site of election below the point of application 
eiirht ^"5, been left m place for as long as 

applicatio aniputation must be done at the site of 

Wecf/071— It has been shown bv McEl 
tation o/V^ 1 ^ " ounds such as found in traumatic ampu 

hv clam ^ ^ "hich hemorrhage has been controlled 

use of ^ Itgature the early application of ice without the 
"ound prevents infection and necrosis of the 

Jjam T n ^ 1 ^ patient who is in poor condiuon may 

operarin^^^^L hours in which he may be prepared for 
putation'^ "ithout jeopardizing the possibility of either am 
'aoon vvoun/s^^ election or pnmary closure of the ampu 

as a mean^of”^^ use of ice and a tourniquet 

also of con ^or the production of anesthesia is 

sia of the s^ importance In ihm extremities anesthe 

"henatou^^*^*^ oerve may be obtained m one to five hours 
*0 ice UD r applied to the thigh and the leg is packed 

^Thile the r ^hghtly above the level of the tourmquet 
^od the patie process is taking place pain is relieved 
“Potation Am^ transferred to another location for 

Putation may be done on an average of tliree 
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hours after the 'ipplication of the ice ^vlthout funher seda 
non or anesthesia Section of the sciatic ner\e under these 
circumstances should not provoke pain 
Preiention of Thrombosis —It is also noteworthy that no 
clotting of blood has been found to occur in the vessels oc 
eluded b} a tourniquet w hen the hmb has been pad ed in ice 
This has considerable bearing on the treatment of injured 
blood V essels in w hich thrombosis so f requentlv occurs w hen 
the attempt at suturing of vessel walls is made Holman 
recommends the use of ice pad s and a tourniquet about the 
leg preoperatively and hepann intravenously for at least 
the first twenty four hours postoperatively when primary 
closure of a lacerated artery is attempted * 


SUMMARY 


Amputations have been broadly classified under two head 
mgs emergency and elective 
The indications for amputation have been enumerated 
under each of these headings 
The general and special principles involved m the vanous 
amputations of both upper and lower extremities have been 
discussed Among these emphasis has been placed on the 
maintenance of an attitude of extreme conservatism with re 
spect to the management of hand injuries the restoranon of 
maximum function of the damaged part and gentleness m the 
handling of tissues in the procedures mentioned 
Attention has been called to some of the recent develop 
ments in general surgery which have special application to 
the field of amputations The most important of these are the 
use of the sulfonamide drugs in wounds and the relationship 
between local tissue metabolism and the local blood supply 
This last has been show n to be the rationale for the present 
day use of the refrigeration method in the treatment of injured 
extremities 
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traumatic wounds of the abdomen 
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Ardomjval injuries has e for long been of vital concern to 
man Although nor looked upon as being so quickly fatal as 
chose of the thocav fhcy have always been associated with a 
verj high momhty llosr pafienrs are juare of this The 
number and extent of such « ounds hav e m large part been 
caused b) mans machines Today more than ever before 
sv e are dependent upon these machines in our daily activity 
be It cuil or military As actmt\ is increased (m either 
group) traumatic wounds of all kinds are likely fo increase 
We should expect therefore to see more abdominal injuncs 
m our CIV li and mihtarv population w ith increased proscca 
tion of the war Because the nature of these injuries and th«f 
treatment arc changing we propwe to discuss briefly in this 
paper wounds of the abdominal wall stomach duodenum 
smallbowei large bowel liver pancreas and spleen 

Patients with abdominal injuries require the immediate at 
tention and uninterrupted observation of the surgeon uho 
must evaluate their status from all possible angles The shorter 
the lapse of tune berw een injury and examination the more 
probable is an early tccurate diagnosis Treatment may be 
embarked upon and carried our cfticiently when a dJ3 nosis 
iS established The penetrating and nonpenetrating wounds of 
the abdomen demand immediate operation Intra abdominal 
trauma without visible wounds of the abdominal wall conso 
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tutes a real problem m diagnosis and frequently requires a 
penod of observation Surgical shock is present in most of 
these patients in varying degree* if not pronounced, mens 
ures should be instituted to prevent its further dev elopmenc 
and if marked it should be treated by vvholehearted means 

GENERAL MEASURES 

On reception patients should have all clothing removed 
placed m bed between blankets with external heat to keep 
them warm Pam is best relieved by morphine sulfate (0 015 
gni ) or dilaudid (0 002 gm ) h> podcrmically 1 eeping in 
niind that such medication ma> alter diagnostic abdominal 
If there has been evident he^jjorthage, transfusion of 
whole blood should be given as soon as possible Oxygen is 
indicated if pallor^ cyanosis or other evidence of hypoxemia 
‘s present 

In the presence of shock w ithout hemorrhage blood plasma 
k * alfhough serum may be used Because these may 
unn ^ available, normal saline or Ringer^s solu 

In wtravenously wiU bolster the foiling circulation 

50cc^^'°" serum albumin m small amounts (30 to 

Soerni increases osmotic pressure of the blood 

and directed, in the administration of blood 

Guir^* to the importance of employing ade 

matenal used and this is particularly 
in mod plasma For a patient of 15 pounds 

used severe shock the following amounts may be 


Blood 

Blisma 

Serum 


1000-6000 cc per 24 hours 
fOO-2000 cc per 24 hours 
500-2000 cc per 24 hours 
100- 200 cc per 24 hours 


‘^onsuruenf ^ glucose solutions ma> further dilute the blood 
lev already far below normal physio 

dsed one^^ fnerefore when plasma and serum are being 
exercise judgment and discretion in giving 
interfered w^°h recovery from shock may be 
'ions should h *^**^cumstances costalloid solu 

® given slowly and m limited amounts 
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Stxvnilaius may be useful and should be given when cir 
culatory collapse is present or impending and other measures 
have not been effectual The following substances all given 
h) podermically hav e been satisfactorv caffeine sodium ben 
zoate 0 5 gm adrenalin 0 5 cc pitressm 1 cc adrenal 
cortical hormone 1 cc 

Indicated operations should be undertaken as soon as the 
condition of the patient permits They should be done effi 
cicntly and as quicklv as is compatible with the required 
procedures Anesthesia is selected according to the case at 
hand iMuch can and should be done under local novocain 
Spinal anesthesia affords excellent relaxation for extensive 
intra abdominal operations but tends to accelerate a falling 
blood pressure General inhalation anesthesia open ether m 
particular is preferred b\ mam 

Important as the preceding measures are m the preoperativc 
preparation there is still another that should not be over 
looked It deals with the jear of the conscious patient The 
individual who has an external abdominal wound is usually 
aware of its possible seriousness A few well chosen words 
chat provide some information and encouragement will in 
crease the subject s fortitude 

INJURIES TO THE ABDOMINAL WALL 
Nonpenetrating Wounds 

Complete division of the intestine or rupture of a solid 
organ may be caused by an injury which leaves no mark 
upon the abdominal w all This is usuallv due to a blow by a 
smooth blunt object 

In this war there has occurred a new type of injury 
so called blast This has been seen in England' more often 
than penetrating lesions The abdominal viscera appear less 
sensitive to blast than the lung A particular type is the 
immersion blast which rakes place where men are caught 
in the water dunng the detonation of torpedoes or depth 
bombs In case of bombing in this country we may expect 
more blast injuries m addition to those caused by crushing 
trauma and flying glass 

Acute abdominal conditions can be simulated by heinor 
rhage into or beneath the rectus nmscle This may occur in 
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the upper abdomen and be confused m ith nn acutcK inflamed 
gallbladder or in the low cr abdomen and lead one to suspect 
an ovanan c>st Before a hcmatomi forms, the usual diagnosis 
tnade is acute appendicitis particuHrl> when the s\mptoms 
and signs appear in the right lower quadrant 
This hematoma results from the rupture of a rectus muscle 
''ith consequent teanng of the artery or vein It has been 
s«n in > oung health j adults e\cn soldiers following Molent 
e ort as leaping a ditch or onto a horse It also occurs m 
young adults following h\ alinization of the rectus muscle in 
t>p Old fever or influenza Pregnant women following cough 
•ng or sneezing occasionally rupture the rectus muscle and 
times It IS seen in clderl) women without apparent cause 
causes swelling which is limited to the rectus 
of th median line or lateral border 

tnusclc An operation is usually necessary to 
diagnosis The removal of the blood clot and 
0 any bleeding \ csscls hasten recovery 

Penetrating Wounds 

problp!5!^^”^ jvounds of the abdominal wall offer a new 
selves Although not usually serious m them 

0^' lead fo^ oe associated with intra abdominal injury 
^rdized jnH infection Treatment cannot be stand 

‘Condition f ^<^pcnd upon the time since injury the 
afffee ^nd the cxpenence of the surgeon 

tht wound operate m the doubtful case When 

mustbeoufrif^^^^? brought in, his general condition 
should K 'iccurately appraised Those with hemor 
the bleedina ® ^^tnediately operated upon in order to halt 
*‘1^3ge do far ^ shock unaccompanied b> hemor 

measure supportive treatment before surgical 

® good exposed at the operating table under 

temoved thtn^u ®nd superficial foreign material 

Piibic region ^ ^ ^titire abdomen including the flanks and 
A^fter soap and water and shaved 
^ebndement of ^ ^ applying sterile drapes a careful 

possible to do h wound is done When it is not 

y bloci dissection or when one desires to 
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Various T nghsh authors report mortalities following injun 
to the stomach which \flry with the position of the hospital 
and length of time elapsed between rnjun and operation 
Charles® reported three deaths m three patients (100 per cent 
mortaht\ ) Walters and associates^ three deaths m nine cases 
(33 per cent) Lockwood and his co workers® one death in 
four cases (2J per cent) 

\s m all tmergenc} abdominal surger> the primary aim 
of a surgeon m these injuries is to sate the patient s life Sim 
pie suture of a lesion if possible is the procedure of choice 
At times this cannot be done and because of extensive dam 
age a gastric resection is necessary Gastro enterostomy is 
rarelv indicated save to restore the continuity of the gastro 
inrestinal tract after resection It is doubtful jf a total gas 
trectomy will succeed and it should be anempted only as a 
last resort 

WOUNDS OF THE DUODENUM 

Few wounds of the duodenum are reported and recovery 
m these js exceptional It is important m the event of an ab 
dommal injury that this portion of the intestinal tract be 
remembered and examined at times it mav be necessary to 
incise the pentoneum and mobilize the duodenum for ade 
quare inspection Because of its locauon near the vertebra! 
column and its more or less fixed position the duodenum is 
peculiarly vulnerable to crushing mjunes which force it 
against the unyielding vertebrae McGowan® m 164 trau 
matte penetrating wounds of the abdomen tound no injuries 
to the duodenum In World War P onlv slightly over 1 per 
cent of intra abdominal wounds occurred to the duodenum 
although 80 per cent of these resulted m a fatality 

Injurv to the duodenum should be closed by plication 
where possible since a resection or tnastomosis carnes a pro 
htbime mortality 

INJURIES OF THE SMALL INTESTINE 

In the intestinal tract the number of bactena increases at 
the lower levels and the impreswon is gamed that injunes to 
the large bowel are more dangerous and carry a higher mor 
taliry than those of the small mtestme This is not borne out 
by figures from the last war 
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The most important factor in the successful management 
of injuries of the small intestine is the finding and treatment 
of all openings This requires a careful examination of the 
enure tract Whether one starts at the cecum and goes up 
or at the ligament of Treitz and comes dow n is immatcrnl 
The Mtal thing is not to spend nvcnt> minutes repamng a 
lesion then after exploring further find it necessary to resect 
this portion of the bowel Missed in)unes have been a ver> 
prominent factor m the cause of death McGowan ® in tvven 


se\ en cases of fatal gunshot w ounds m w Inch autopsy was 
done found that m fifteen or over half visceral lesions had 
been overlooked at the time of operation Billings and Walk- 
m forty nine deaths from gunshot wounds found ar 
visceral lesions of one kmd or an 
ot er had been missed Although this is not the time or place 
exploration must be thorough 
, methods of airplane transportation for sick 

n Mounded Lo\elice" warns against transportation at 
omparacivel> high altitudes of patients with penetrating 
gastro intestinal tract With high alatudes the 
Q ^ intestine expands and mav be forced through the 
ffer carrying fecal matenal and thus increasing the dan 
srnm suggests that suction drainage of the 

duodenum be employed in such cases 
forano ^ m the literature in which per- 

intestinal canal was caused bv an inmrv w Inch 
mortal t wound of the abdominal wall The operative 

^ in these cases was 60 per cent Most of these in 
3ccidenV^ ^ m the abdomen Industnal 

of timh^ " T ^ object such as an iron bar or piece 
othcR ^^^king the abdomen accounted for manv and 
automnKiU^ caused b> implements of transportation as the 
"arwem ^ airplane or bicycle During this 

Intestin^^ C’^pcct to see this type of injury increased 
bv a hlntt ^ m an inguinal hernia mav be ruptured 

such Aird^® and Bruce^* report 

3ny DortJAn Tf ^ L instances the force may be applied to 
nim Within th ^ After rupture the intestine may re 

distance frnrA cavity and giv e symptoms at some 

the hernial sire 



FIUNk GLENN S \\ MOORE 


5 64 

Certain hospitals have man> patients with gunshot and 
knife laounds of the abdomen Chanty Hospital m New 
Orleans” admitting 1299 patients with gunshot wounds of 
the abdomen over i period of thirty one years The mortalitv 
in these penetrating wounds is dependent upon the weapon 
used McGowan® in 164 such wounds of the abdomen found 
m those in which a kmft was used (100 cases) a mortalitv of 
20 per cent When a gun w is resorted to (64 cases) the mor 
tahty was raised to 60 per cent Here the three important 
factors are the degree of visceral damage sev enty of hemor 
rhage and time from injury to surgical intervention 
All writers emphasize the importance of hemorrhrge as a 
cause of death ® ” Mason*® finds a 90 per cent mortalitv 

m those patients with a laige hemorrhage while in those with 
a small hemorrhage it was only 30 per cent In bis senes it 
must be remembered that blood was obtained with difficult) 
and in only two was a transfusion given By the proper ad 
V ministration of blood the factor of hemorrhage can be largeU 
Vj controlfcd 

J In dealing with mulnple wounds due to birdshot it may 
y be best to pursue an expeennt course of treatment Willis * 
reports four cases in which the patients recovered without 
operation These small openings m the intestine tend to seal 
themselves although at close range the shotgun causes pro 
fuse hemorrhage 

Prior to World War I men with gunshot wounds of the 
abdomen received in battle were not operated upon with j 
resultant mortality which Eastman * in 983 cases found to be 
77 per cent During that war this policy was changed and 
m 890 cases m which operation was done there was a mor 
lality of 59 per cent In this latter group the diagnosis was 
established at operation while m the group v\hich had no 
operation undoubtedly some are included in which no vis 
ccral perforation was present 

fn the American Expeditionary forces lesions of the small 
intestine amounted to ’’2 per cent of total abdominil wounds 
of these 23 per cent were in the jejunum and 71 per cent in 
the ileum multiple injuries being almost always present 
Among all casualties w ith small intestinal injuries both wath 
and without operation the mortalitv m those w iih w ounds 
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of the jejunum was 78 per cent nnd in those with wounds of 
the ileum 73 per cent Resection commonly resulted in a 
mortality 50 per cent higher tinn simple suture of the mtes 
tine One must assume that patients in winch a resection was 
necessary had a more extensue injury to the intestine and 
consequently greater soiling of the peritoneal cavity 
Wallace m reporting his experiences in the British Arms 
m 965 cases found perforation of the small intestine in 36> 
(38 per cent) with a mortality of 70 per cent He found in 
juries of the ileum to be more serious than those of the 
jejunum and fatored a lateral anastomosis rather than one 
done end to end The percentage of deaths following injuries 
to the small bowel \anes greatly depending upon the time 
since injury and the distance transported before operation is 
done Makins*” reports a monaUty of 84 per cent m taventy 
nve cases Lockw ood and his co w orkers® 42 per cent in fifty 
seven cases Walters and associates’ 38 per cent of sixtv four 
cases and Charles'' a 38 per cent mortality in twenty eight 
cases 

So far in this war Sir Gordon Gordon Taylor’ finds a mor 
, wounds of the small gut Although 

is shows no appreciable difference the more widespread use 
,t^a ^’’“0*^3mides and blood plasma will no doubt greatl\ 
nence the final results 

do these injuries must be limited plication is 

essarv'^A ^ and resection only when absolutely nec 

^ resection may be avoided b\ a short circuit 
nr the intestine 

injuries to the large bowel 
^ hicl^^^ "ould expect injuries to the large intestine carry 
toneal^ ’’’nrtJlity A large portion of this tract is retropen 
npenin difficult to find all perforations and these 

celluliri a7u ^ particularly \irulent retropentoneal 

cult to r splenic and hepatic flexures are diffi 

^he ileo examine exploration should start at 

Wallnc^^ ' ^ include the entire large bowel 

War I f ^ IT cases in the British Army during World 
nent of lesions of the colon accounted for 20 per 

3 dominal injuries and when uncomplicated by 
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of the Ii\er is feasible m cemm cases However care must 
be exercised not to cause further lixer damage Detached or 
devitalized fragments of the in er should be removed Packing 
of the liver w ound and drainage of the area has been it js 
generally agreed the most satisfactory means of treatment 
The removal of packing is often associated with severe hem 
orrhage Great caution should be exercised in this procedure 
delaying its removal as long as possible (seven to fourteen 
days) and pro\ iding for immediate transfusion in case hem 
orrhage occurs 

Various reports in rhts country from the cud population 
estimate the mortality rate for pauenis treated by operation 
at from 40 to 60 per cent (Kreig and O Ned The re 
view 5 based upon postmortem material suggest that the mor 
talitv rate is higher because many patients die before a 
diagnosis is made or any attempt at treatment can be mstj 
tuted The reported mortality of the \merican Expeditionary 
Forces of World War 1 was 6 27 per cent in liver injuries 

In the treizment of war injuries the problem of removal of 
foreign bodies including bullets and bits of clothing from 
the the substance of the liver frequently arises If adequate 
facilities are at hand for the mamtainence of satisfactory 
blood volume it is probably’ better to rcmoi e such framnents 
at the rime of exploration because it cm then be done uith 
less damage to the hver thin at any other time The for 
maiion of an external sinus that drams bile and infected ma 
renal invariably occurs if a contaminated foreign body u 
present ff the unpentonealized poition of the hv er is the sire 
of the foreign body it is probably better to approach this 
directly through the chest at a later operation than to transcer 
undamaged liver tissue m an effort to remov e it through the 
anterior approach The assocaacion of other incra abdominal 
injuries IS not as frequent m the explosion or compression 
type of injury of the hver as m those instances m which ic« 
due ro projectiles The treatment of the patients 
condition the replacement of blood and the drainage of biic 
from the injured surface offer a means of saving manv or 
these patients 
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WOUNDS OF THE SPLEEN 
Contusions falls and blasts as well as direct blows nti\ 
pro uce rupture or fragmentation of the spleen These and 
uounds due to km\es and missiles frequenth result in an c\ 
wngumaMg hemorrhage which nn\ be rhe cause of death 
t ere has been a complete tear of the spleen or if large 
H or compIttcK dnidcd the hemorrhage is 

^ splenic capsule alone remains intact a large 
rupture later Sometimes fairlv large 
short L cessation of bleeding w ith the onset of 

hrm 1 ,'^^ (dajs or weeks) suddenh ha\c a secondarv 
Hei^nhage of senous extent 

of reliable signs of spicme mjur\ art. the exidencc 

the Dry ^ that is not othcrw ise accounted for and 

^^^wper//o//t;/7;/, although this is not easil> 
tvonof th P^j'^^rating wounds of the abdomen the loca 
Jn the Ufr suggcstixc The presence of a mass 

der are quadrant and pain referred to the left shoul 

rhe present but arc not required to sansfv 

®^tensn e Eegun on those patients who ha\c had 

on dun proxision should be made for trans 

pedicle because large tears m the spleen 

fosch neru ^ ceased to bleed max bleed just as pro 

^^domen i” dtslodgment of the occluding clot w hen the 
P3ticnt spleen molested m the slightest -V 

amount of bl^ *n a few minutes lose a large 

pedicle of therefore adxisable to secure the splemc 

make ^ u better still to secure the \ essels 

'ft =>' xep, tail of the pancreas 

field of onrr^^^ these to control hemorrhage until the 
^'^tent of cleaned of blood and clots and the 

Woundi sutu^ ^‘^1^ determined Except for xen minor 
rather Tpm^, of the spleen should not be attempted but 
Postop^ ^^ enore organ 
pedicle ^^crnbophlebms extending from the splenic 

operative mom^ des^bed bx Wilkie'^ as a factor in post 
to prexent it "cpann and dicoumann ma> be used 
adiacent or« t’equentlx there are iniunes inxolxing the 
3ns specificallj the colon stomach small boxx el 
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or kidnev when there his been a penetrating wound to the 
spleen 

In general it ma\ be slid that the results of the surgical 
treatment of the injured spleen have been better in the non 
penetrating than m the penetrating abdominal wounds In 
the splenic injuries of the American Expeditionary Forces of 
the last war splenectomy was credited with a mortalitv of 
almost 100 per cent 

WOUNDS OF THE PANCREAS 

Persons u ith w ounds of the pancreas usuallj do not sur 
\ive long enough to teach a hospital In World War I less 
than 0 per cent ot the wounded treated had injuries to the 
pancreas The position of this oi^an renders it particularly 
vulnerable to blows above the umbilicus which crush it 
against the vertebral column The fnabihtv of the pancreas 
facilitates the escape of its external secretions when it is 
traumatired This leads to severe celluhr reactions in the sur 
rounding tissue 

If the pancreas is divided by a severe blow or penetrating 
missile there follows entrance of the external secretions of 
the pancreas into the lesser pentoneal sac and sometimes the 
general pentoneal cavitv Such accidents are accompanied by 
severe abdominal pain the manifesnnons of peritoneal irn 
tation and shock Immediate operation is indicated and should 
include the removal of any devitalized portion of the pan 
creas and ligation of the divided ducts Fragmented portions 
of the pancreas should always be removed Because of its 
anatomical relations it is likely that damage to the pancreas 
is usually associated with partial to complete division of ad 
jacent large V essels the portal vein mfenor \ ena cava or ev cn 
the aorta any one of w hich could result in an immediate fatal 
hemorrhage 

Because only a small amount of pancreas near the head is 
essential most of the organ can be sacrificed and the duodc 
num repaired in an attempt to sav c the patient \’l^en m 
tensive procedures have been carried out on the injuiw 
pancreas or if there are addiuonal abdominal mjuriK the 
abdominal wound should be closed with through and through 
iinabsorbable suture material and the region of the pancreas 



TR\UMATIC \\OUNnS OF THE ABDOMEN jTl 

drained If an mjurj to the pancreas is suspected careful e\ 
ploration should be carried out with direct \1su3l1zat10n of 
the entire organ To e\pose the pancreas two approaches ma> 
be used ( 1 ) through the gastrohepatic omentum or ( 2 ) 
through the gastrocolic omentum 

RETROPERITONEAL HEMORRHAGE 

L\tensi\e retroperitoneal hemorrhage ma\ result from pen 
etrating mjunes or from blows due to falUng explosions 
impacts from filhng debris and collisions A. hematoma m 3 \ 
de\eIop quicU> m the retroperitoneal area when a large ves 
sel IS injured or it ma> form so slowl) that it escapes notice 
until seteral hours after the accident or e\cn after an opera 
non upon the abdominal contents for an associated injury 
If the hematoma is the presenting lesion the signs it produces 
^e rarely clear-cut enough to differentiate it from intra 
mjury with certainty Often there arc signs of 
shock pallor perspiration rapid pulse and lowered blood 
pressure without marked prostration Various degrees of ab 
donunal discomfort may be present wath fleeong and incon 
«ant abdominal tenderness and resistance If there has been 
blood excra\asation about mam of the sympathetic trunks 
an ^ngha there is a blush to the low cr trunks and extrenu 
Certain English observers have emphasized that a semi 
^ke perns is often seen in extensive retropentoneal 
^orrhage and look upon it as a grave prognostic sign 
if measures are adequate for the less severe cases 

abdominal injury can be ruled our but this is some 
ess If there is e\ idence of extension of the proc 

attempt at ligaaon of the bleeding 
shell ^ ‘^dicated In penetrating w ounds with fragments of 
care is ^ foreign bodies lodged deeply and firmly great 
the\ dislodge them dunng exploration if 

be ligated occluding defects m large vessels that cannot 

^ CHEMOTHERAPY 

of minds of the authors that the use 

control of inf related chemicals is beneficnl m the 

current surgery of abdommal injunes The 

^re IS abundant concerning the use of these 
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vanous drugs The evidence reported thus fat does not justify 
the conclusion that these substances ^vhen used in reasonable 
amounts wichm the abdomen or abdominal wall matenalK 
interfere witli normal healing With the intra abdominal as 
with the local apphcation of the drug and the maintenance 
oi a therapeutic blood level we believe that extending infec 
tion in these pans can be prevented and controlled in the 
majonty of instincts— provided the decree of contamination 
IS not too great Its success or the success that we tend to 
attribute to it is dependent upon meticulous and complete 
debridement and the removal of all possible infected material 
the functionil restoration of tonnnmtj of the intestinal tract 
and the closure of w ounds w ith mmimil mjurv to tissues and 
without the production of local ischemia 

It should be borne in mind that although the incidence of 
serious s> stemic reactions to these drugs is low they do occur 
Blood d> scrasias such as ihrombocv topenn and agnnulocy 
tosis may result md end m death consequentlv the blood 
picture must be w atched f unhermon failure to maintain a 
proper water intake and output mav be followed bv renal 
complications and inuna which if uncorrecied may be 
terminal 

Surgeons should consider that chemotherapy while bene 
hcial m no way minimizes the quality and quantity of sur 
gicai therapy indicated but tint it adds another possible hazard 
which requires additional cire 

CONCLUSIONS 

Abdominal injuries are usualiv senous The\ mav be di 
vided roughly into penetrating and nonpenetrating wounds 
and intra abdominal trauma without visible wounds of the 
abdominal wall Ail penetrating and nonpenetrating wounds 
require surgical exploration and debridement AH penetrating 
wounds require in addition cireful swtcmitic inspection of 
all viscera and the performance of the least possible surgical 
procedure compatible with saving life Patients with intra 
abdominal trauma without visible wounds of the abdominal 
wall often require a period of observation for diagnosis and 
mav or may not require operation 

Shod md hemorrhage commonlv accompanv all three 
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t)pes of wounds Tnd mi) be adequately treated by various 
measures but there remain the c\cn greater problems of 
infection and postoperative complications For the former 
we have chemotherapy of recent development and proved 
value For the latter there remains unrelenting and meticulous 
postoperative care which includes the maintenance of blood 
consutuents m proper amounts and fluid balance, the pre 
vennon of intestinal stasis and obstruction as well as the earl> 
recognition of the causes of elev ued temperature such as 
intrapenioneal abscesses and wound infection 
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various drugs The evidence reported thus far does not justify 
the conclusion that these subswnces v, hen used in reasonable 
amounts within the abdomen or abdominal wall matenally 
interfere w ith normal healing With the mtra abdomiml as 
with the local application of the drug and the mamtenanct 
of a therapeutic blood level we believe that extending infec 
tion m these parts can be prevented and controlled in the 
majority of mstinccs— provided the degree of contamination 
IS not too great Its success or the success that we tend to 
•vttnbutt to It IS dependent upon meticulous and complete 
debridement and the removal of all possible infected material 
the functional restoration of continuity of the intestinal tract 
and the closure of wounds with minimal mjurv to tissues and 
without the production of local ischemia 
It should be borne in mind that although the incidence of 
senous systemic reactions to these drugs is low they do occuf 
Blood d> scnsias such as thrombocy topenia and agnnulocv 
tosis may result and end m devth consequently the blood 
c picture must be w arched Furthermore failure to maintain v 
iproper vv atet intal e and output may be follow cd by rensi 
complications and inuna vvhich if oncorrected may be 
terminal 

Surgeons should consider that chemotherapy while bene 
ficial in no way mmimites the quality and quantity of sur 
gical therapy indicated but that u adds mother possible hazard 
which requires additional care 

CONCLUSIONS 

Abdominal injuries arc usuallv senous They may be di 
vidcd roughly into penetrating and nonpenetrating wound'; 
and intra abdominal trauma without visible wounds of the 
abdominal wall All penetrating and nonpenetrating wounds 
require surgical exploration and debndement All penetrating 
wounds require m iddition careful systematic inspection of 
all viscera and the pertormance of the least possible surgical 
procedure compatible with saving life Patients with mtra 
abdominal trauma without visible wounds of the abdominal 
w all often require a penod of obsen anon for diagnosis and 
mav or may not require operation 
Shock and hemorrhage commonlv accompanv all 
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The re\i\al of interest m burns since the , j u. 
disaster where most of the cisualtics u ere 
burns has been tremendous One seldom pic s up 
\oumal without finding at least one article on 
treatment of the local condition is as varied as t e c 
Uleidoscope With such a diversificauon of treatments it is 
difficult to beheve that any one of them is complete y a 
quate All claim good results uith the particular loca trea 
ment of the author The important features of treatment ar 
usually sidetracked or icrv casually mentioned great cm 
phasis being placed on the local application of some antisep 
tic or eschar producing substance ■« j a 

Moorhead^ defines a bum as an infected u ound producca 
b> heat We do not howe\er consider a compound fracture 
to be an infected wound until the *si\ golden hours 
elapsed Before this time it is considered to be a contaminated 
u Ound The bacteria have not yet made inroads and are onlv 
on the surface of the wound After six hours the wound is 
assumed to be definitely infected Following the same line of 
reasoning could we not properly consider the burn as on\> a 
contaminated wound^ up to six hours’ 

In the reports on the Pearl Harbor casualties the six 
golden hours w ere extended to much more than this b> the 
local application of the sulfonamide drugs as first aid treat 
nient Many of the n ounds so treated were compound w ounds 
vet in spite of the fact that they could not be surgically 
treated for many more than six hours they still were only 
contaminated because of the bactencidal activity of the sulfa 
drugs It nas still deemed advisable howe\er to debnde the 
"ounds thoroughl) 

of Cbnical Professor of Surgery New York University College 

Surgeon Bellevue Misencordia and Sydenham 
H«piuls Associate Surgeon Beth Davis Hospiul 

J7S 
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EARLY TREATMENT 

The local treu?iient of bums must begin at the site of acci 
dent if infection is to be minimized This is especialh neces 
sary if there is likch to be a dela> in surgical treatment as a 
result of transportation or other factors At present the best 
prepantion for immediate local use is a 3 per cent solution 
of sulfadiazine in 8 per cent triethanolamine (Pickrell') 
which not on!\ serves to prevent infection but forms a thin 
eschar w Inch temporanlv prev ents loss of plasma Where this 
preparation is not available the simple application of dr\ ster 
lie gau/e is the best preventative of further contaminanon 

Simultaneous!) the first aid treatment for primary shock 
must be vigorousK earned out by the use of a liberal dose of 
morphine and measures to conserve bodv heat 

On the patient s arrival at the hospital or first surgical sta 
tion a cnrefullv planned dcbrtde7>tcm and nir^tcal cl^msw^ 
of the entire area of the bum must be done This part of the 
treatment is of the utmost importance It prevents infection 
thus avoiding the complication which accounts for most of 
the later deaths Convalescence is shortened b\ more than 
aO per cent where this procedure is properly and adequarelv 
carried out 

The patient is placed on a srcnle sheet after all clothing 
blankets and dressings hue been removed® The surgeon has 
scrubbed and applied cap masl sterile gown and gloves All 
dead skin and tissue are deliberatclv excised using forceps 
scissors and scalpel As each new part is approached clean 
gloves and instruments are used Where the bum is extensive 
a team of several surgeons may each w orl on a separate part 
in order to shorten this penod Flasks containing several gal 
Ions of saline solution are available for washing the burned 
surfaces in order to remove all evidence of gross and micro 
scopic dirt When this has been properh adequateh and 
thoroughly accomplished the patient is transferred to a fresh 
bed with sterile sheet A tent is erected with thermostatic 
regulation of heat at 85 to 88 F The last part of the local 
treatment is started 

A discussion of the treatment of burns requires a studv of 
the general treatment of the patient and the local treatment 
of the wound 
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GENERAL TREATMENT 

The genenl treatment of bums must include the follow ing 
phases 


1 Treatment of prinnrv shock 

2 Treatment of secondary shock 

3 Replacement of lost fluids 

4 Prevention of infection and toxemia 

5 Measures to promote healing and combat infection 
I Treatment of Primary Shock 

The pnmarv shod from bums is similar to the primarv 
iurgical shock that occurs with any other severe trauma and 
requires first aid treatment Profound surgical shod is irrc 
vcrsible and usualK ends m death with any method of treat 
ment know n todav When shod has not reached this irre 
'ersible level treatment for it should be given simultaneoush 
'hi treatment In the ideal set up m a hospital i 

s ock team busies itself on the patient while the surgical team 
''orks on the burned area hlorphmc is given m adequate 
OSes and acts m a twofold manner—to allay the shock and to 
th analgesia that permits of proper debndtment If 
sufficient analgesia then a general 
netic preferably c)dopropane is indicated 
2 Treatment of Secondary Shock 

important death dealing com 
Quenr^K combated by careful and fre 

'olume patient to determine the loss m blood 

corrccti replacement of this loss at the same time 

^ody flu H possible the continued loss of other 

the burned^ ^'hether it be through vomiting or in exudates at 


^ Replacement of Lost Fluid 

pktelv crystalloid solution is not com 

"•Unotca it must be used in amounts that 

good rule^^ ^ "ashing out of protein or pulmonarv edema 
sufficient tn r intravenous normal saline m quantities 

"uhasn^*fi/; patient to void 600 cc of urine dailv 

the salin,^ of 1 020 or less Glucose max be added 

n ution to help prevent damage to the liver 
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As burns are accompamed by an increased Wood concen 
tratJon and lou protein content of the plasma the ideal re 
placement agent is p/awia Plisma has the distinct advantage 
of greater a\ ailabihty than \\ hole blood and unfavorable re 
action from it occur in less than I per cent of cases in u hicti 
It IS used “ The amount of plasma necessary to rebalance the 
patient cm be calculated in various ways The most accurate 
IS probably the method of Elbington Wolff and Lee^ which 
requires a hematocrit reading and a plasma protein determina 
tion then a calculation by formula or the use of a chart 
There are two simple methods which suffice (1) Blacks* 
hemoglobin method Using a normal hemoglobin of 100 per 
cent and a blood volume of 5 liters of which 3 arc plasma 
Hb B\ , Hb 5 

100 “ 5-1 

where Hb is the observed hemoglobin value after the burn 
^ and X the amount of plasma lost Here only a hemoglobin 
determination is necessary 

(2) Harkins method is also simple to calculate requiring 
'• yonly a hematocrit reading He gives 100 cc of plasma for 
every point the hematocrit is above 45 
Serum loss from the burned surfaces constitutes another 
hazard Lvery effort must be made to minimize this loss by 
proper local treatment Scrum infusions should be given 
At this point in the treatment the patient is transferred to a 
tent whose temperature is carefully regulated to 88 F this 
being the most comfortable temperature and one that does 
not cause peripheral vasodihtation 

4 Prevention of infection and Toxem a 

After Davidson*** introduced the use of tanmc acid in boms 
the mortality on the childrens surgical service at Bellevue 
Hospital dropped from 37 per cent to 149 per cent** The 
coagulation methods which Davidson introduced became 
widespread and justly so becau e the resulting decrease in 
loss of fluids the lessened pain and the simplified method 
tor dressings all helped to decrease the monahty However 
infection beneath the eschar became a common compUcaoon 
In my opinion this occurred because the coagulum was =*P 
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plied to the burned area ithout the initial surgical cleansing 
The eschar had to be excised because of the presence of fever 
and toxemia With the removal of the eschar there were two 
factors facing the surgeon (1) infection ver> often severe 
and leading to disaster and (2) the loss of fluids again, from 
the denuded area 

To prevent infection under the eschar various medications 


were added to the tannic acid such as 1 per cent gentian vio 
let and iO per cent silver nitrate Then came the aniline dyes 
and their mixtures They are coagulant analgesic and ann 
septic Gentian violet became popular in 1 per cent solution 
It was even advocated that previous debridement was not 
necessary Then the triple d\ e combination w as advocated bv 
Aidnch “ modified to contain 1 per cent gentian v lolet 1 per 
^^1?* and 0 5 per cent neutral acnflavine Pich- 

rell described the sulfadiazine sprav m tncthanolamme, which 
yed every hour the first day every two hours the sec 
hours the third day and so on 
f V* ‘J^hrutely my opinion that while all of these agents 
liL u ^PP^cation are helpful when properly applied none 
cle h renders the burned area completely 

1 ,^^^5eptic properues when it is applied to air 
importance of adequate and 
“^bridement of the area before the application of a 
dilige^^l^^^ sui^ical cleansing is earned out 

^ infection in bums is minimized and quicker heal 
finid absence of the secondary period of 


asures to Promote Healing and Combat Infection 
the ra of treatment consists of measures to promote 

tractnr burned area m order to prevent con 

loss is ^ function as quickly as possible Plasma 

cram 1 important factor at this point, since the raw 

secrete large amounts of fluid Azo 
the tis”” are the least irntating of all dressings to 

infectm^ remove the slough and clean up 

ehloram^d "Po make them a 1 500 solution of azo- 

Pregnated^d” tnacetm is applied evenly on gauze The im 
dressings are now placed over the wounds then 
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co\ ered with i>e\ eral la) ers of sheet uadding and bandaged in 
place with pressure evenly applied \t times a plaster cast is 
applied instead of a hand3i.e This method besides cleaning 
up the infection also pre\cnts the grmulaaons from becom 
ing edeimrous and pretents txubtnnee bv decreasing the 
venous and l>niphatic flow * The dressing is removed in a 
w etl to ten da> s { !> pertonic sahne solution is now applied 
for twenty four hours to wish off all azochloramide 

\fter this preparation of the granulations pinch grafts are 
ipphed and usuilh the pinch is 4 small deep graft The skin 
grafting is done under local anesthesia and usiialK results in 
a verj laige percentage of tal es 

Itiuifrafive C^ses 

Case I -G V a housewife aged fom h\ c > ears was admit 
ted CO Bellevue Hospit-il on Februan 26 ]942 She had set fixe 
to her bed clothing while smoking She was suffering from « 
tensive burns all of second and third degree involving 65 per 
cent ot the bod) surface An inadequate surgical cleansing was 
done on the cnicrgencv ward A } per cent sulfadiazine spray 
was applied m the usual fashion and the patients temperature re 
main d normal tor forty eight hours Ac the end of thirtj six 
hours the eschar from the sulfadiazine spray was not foming 
rapid!) enough and a tnpic dve sprav was started The patient 
was in sccondarv shock Infusions and plasma were begun On 
the third day the intake b) vein and mouth was 7230 cc of 
fluids (PfO cc of plasma) with an output of 800 cc The spe 
cihe gravitv of the urine v\3s \ 0‘’6 

The pauents temperature now began to rise During the 
period VI hen sulfadiazine was applied its bactcncidai properties 
had prevented infection U hen the mpie dye was substituted it 
gave a better eschar but since proper debridement was not done 
infection took place and ono! the death of this patient her tern 
perature varied between 102 and 103 F The output of urine 
was 1 ept to over 1000 tc with a specific gravitv of 1 O’O to 
I 024 Serum protein on March 6 1942 dropped to 4 9 nig non 
protein nitrogen to 30 mg and sodium chlonde to 434 mg per 
100 cc 

Because of the persistence of fever and the toxic condition 
doe to absorption from this Urge area under the eschar on 
March 22 all eschar eras remosed and a sulfadiazine spraj again 
applied The temperature dropped to P9 F for fom-tigM 
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hours then gradually rose to 101 and then to 103 near which 
point It fluctuated until the patients death on March "’S On 
March 20 the serum protein was 6 1 mg and the nonprotein 
nitrogen 28 mg per 100 cc and its output remained above 900 
cc The urine had a specific gravity of 1 024 evccpting after the 
use for three davs of sulfadia/mc spray for example beginning 
with the second spray after excision of the eschar the urinary 
output on three successive days fell to 150 cc 200 cc and 250 
cc respectively At this time the sulfadiazine level was 15 mg 
per 100 cc of blood 

Because absorption from this large granulating area was rapid 
and extensive the spray was stopped and the urinary output 
improved The fluid loss from the large granulating area was 
tremendous but with almost dailv plasma infusions the scrum 
protein never fell below 4 18 mg per 100 cc The nonprotein 
nitrogen remained at 31 to 33 mg per 100 cc The hematocrit 
reading ranged from 27 5 to 41 per cent The severe toxic ab 
granulating area w as our problem here 
ne patient never showed a serious disturbance of the blood 
continued to fail As a last resort 
Burned area of the bodv was dressed with sterile gauze 
applied with sterile candy cotton and then a 
this— but to no avail Autopsy 
ffastro*^ ®'^tensi\e second and third degree bums submucosal 
hemorrhages subacute septic spleen and severe 

tatty changes in the liver 

tiase brings out several important points in the man 
the es”h Burns Once the infection had taken hold under 
when^ aniount or variety of treatment seemed to help 
adenn extensive area was involved If proper and 

this mV cleansing had been earned out originally 

caurin t^ould have been minimized Without this pre 

penofk t'tdiazine only inhibited the infection for short 
infecrmn E brake was off Again because of the 

loss Was ^ ^ Bad to be removed for drainage and fluid 
istration necessitating almost continuous admin 

It Mac tU solution and plasma intravenously Finally 

localk here that when sulfadiazine is applied 

drup-i t ^ ^ high blood concentration of the 

teidx cc— with suppression of unne in al 

' «^^^'orked kidneys can result 
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Case II —Contrasting ^\lth Case I js that of a two and a half 
>ear old child who was adnutted to the Beth David Hospital on 
October f 1942 with second degree bums over dO per cent of 
the bodv The child was admitted one hour after the accident 
with no previous treatment He was placed on a sterile sheet and 
under asepuc precautions a deliberate surgical cleansing was 
accomplished with soap water and large amounts of saline all 
dead skin was excised The 3 per cent sulfadiazine spray was 
then applied cv erv hour on the first da> e\ er> tvv o houn on the 
second da> and so on until the fourth day when the eschar 
was well formed No further local treatment was necessary A 
temperature of 100 6 F was reached during the first twenty 
four hours but thereafter it remained normal The eschar was 
entirely off at the end of three weeks with complete healing 
of the skin 

Debndemenc or surgical cleansing made the difference in 
the outcome and end result in these two patients 

COMMENT 

Local Treatment 

Ac Bellev uc Hospital m the past tw o and one half y ears the 
triple dye has been used extensively m burn wounds but sur 
gicai cleansing has not been meticulously carried our iMosf 
of the wounds showed evidence of infection Those which 
were carefully cleansed and then had the triple dye appLed 
responded favorably At the Alisencordia Hospital where the 
bum w ounds w ere not cleansed adequately the local treat 
ment consisted of applications of tannic acid and 10 pet 
cent Sliver nitrate Again they were all infected l^’^hen the 
eschar had to be removed for drainage the patient w as back 
to the point where he would have been without the ongmal 
local treatment The infection and loss of fluid from the 
granulating surface made the condition of the patient ven 
precarious 

Peripheral Vaseconsfricting Agents 

Case HI -An elderly male ejghiy hvc years of age was ad 
mifted to the hospital after receiving second degree bums of the 
face neck and both hands A careful surgical cleansing was done 
and a bone acid (5 per cent) wet dressing was applied to tnc 
cleansed burned areas At the suggestion of Dr S G Berkaw n 
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u as gi\ en stilbcstrol ‘’S mg dail\ intramusculirU fortcndavs 
The ^\ounds djd not become infected the temperature ne\cr 
roseabote99 F 


Ihe rationale of sulbestrol treatment is based on the fact 
that stilbestrol causes \ asocomtnenon W ith peripheral \ aso- 
constriction the seepage of fluid from the burned area is de 
creased considtrabU So far three cases have been treated 
'Mth stilbestrol in large doses as tn adjunct and no coagu 
lacing medication was added localh In each case the surface 
of the bum fomied a thm film with complete absence of 
secrenon and rapid healing The method is wortht of further 
tnal 

other pauents with second degree bums 
f u another method for \ asoconstncuon 

ot the penphenl \essels suggested b\ Dr Berkaw namel\ 
t e use of tobicco sywke The hand or foot was encircled in 
J cm elope made of cellophane and a cla\ pipe con 

aming mbacco had attached to its stem a bulb and rubber 
D ^ rubber tubing was put into the en 

bulb smoke was forced from the free 
u-tc t 1 inside the envelope The envelope 

not 1 ^ tobacco smoke The burned area chd 

hit'll formed a thm transparent eschar and 

rapidly This method was not tned m 

e^ensuebums 

tfied^^ stilbestrol and tobacco smoke methods are being 
these scale expenmentally m order to ev aluate 

Used ^ as penphenl s asoconstncting agents to be 

denu^d pte\enting funher loss of fluid from the 


Experience 

of bur^ casualties consisted of large numbers 

of Dr T their bums under the supemsion 

method 1 ^ who used the so called Carrel Dakm 

Porared ''^ch after the burned e\trenucv wus mcorpor- 
^tigatiorT Dakin tubes inserted in the dressings 

did well <^3^ed out using saline solunon The wounds 
^ind infection was mimmized The Narv on the 
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Other hand used tannic acid jcll> and solution gentian violet 
and the triple d> e uith or without silver nitrate In diilerenr 
parts of the Nav> the treatment \anes Aboard ship the early 
debridement of bumtd areas is not favored It is claimed that 
debridement is a long tedious procedure and is a great factor 
m production of shock No attempt is made to debnde for 
three to four days I can hardly conceive of the value of 
debridement after three to four days because by that time 
infection is present and debndement will not help It is onh 
in a contaminated area that surgical cleansing is of value 

Local Sulfonamide Therapy 

We passed through various phases in the local treatment 
of the burned area ev en before the introduction of the eschar 
producing substances m 19^5 hollowing this came the dye 
period and modification of the tannic acid method The 
dyes also form some eschar and the eschar is a real aid in 
decreasing the evudauon of plasma and chlorides from the 
burned surface None of these agents however are antiseptic 
enough to prevent or destroy infection ^^'hen the sulfona 
mtde group of drugs vvas brought our it was hoped that st 
last an agent was at hand which would inhibit bacterial 
growth complettiv Unfortunately there are obstacles not 
yet compIcreJv oxcrcomc which prevent the free use of 
these drugs on burned areas 

In the local application of the crystals of sulfanilamide or 
sulfathiazole without a wetting agent the drugs do not go 
into solution and m later dressings the caked crystals are found 
on the surface of the area In this form the drug is inert and 
does not inhibit bacterial growth Pickrells* > per cent sul 
fadiazine spnv which employs a wetting agent exerts real 
bactericidal action but great care must be exercised m its use 
over a large area because of its rapid absorption and resulting 
high concentration m the blood It makes an excellent first 
aid application before surgical cleansing can be done Re 
cently a preparation has been brought out consisting of a 
cellophane material impregnated with sulfanilamide 
up like a bandage The directions suggest application of this 
material to the burned area and the use of a pressure bandage 
over It but the directions also sug^t changing the dressing 
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ever) twelve to twenty four hours as the sulfa drug dissolves 
out or the sheet containing the dnig nn\ disintegntc Tins 
^oes bad to some of the older methods where changing 
the dressing dail) was a ritual The patient suffered untold 
pain and at times an anesthetic w as necessary for the change 
Changing the dressing also allows an excellent opportunirv 
for reinfection of the w ound 

Treatment of the Burn Wound as a Surgical Wound 

Mason® has ver) abl) applied sensible surgical principles 
to burn treatment Believing that burns are contaminated 
wounds and can be surgicall) cleansed he suggests the treat 
nient of this wound after surgical cleansing as a clean wound 
|n which one expects to obtain healing b> primary intention 
^e method consists of thorough surgical cleansing then 
the application of a pressure dressing and in the case of e\ 
addition of proper splints for immobilization 
t follows the principles of Orr in the treatment of compound 
ractures The pressure bandage and immobilization reduce 
® lymphatic circulation of the part to a standstill There is 
0 absorption there is a marl ed decrease in exudation from 
e surface Infection is inhibited As Mason® states It is the 
count m surger) and the burned area should 
other v^^ “^^^cated b> the same surgical pnnciples as any 

^ There hav e been some startling revelations in the Cocoanut 
inT'" K 1 ^ I^oston Patients w ere brought into the hospital 
g numbers that surgical cleansing and debridement 

cases In subsequent cases 
bor not dcbrided but instead 10 per cent 

ointment w as liberal!) applied and a huge pressure 
Primary and secondary 
Patie '' j^.'^S^^cusly treated No tent was required The 
remnv^li ^'‘^cptionally well and when the dressings were 
StarmW considerable heihng had been accomplished and the 
amnii were clean and ready for si in grafting The 

In CO ^ was minimal 

treatment it another hospital in Boston 
doe to attempted but because of its impracticality 

e arge number of cases boric ointment was applied 
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but no pressure bandage uas added These wounds did not do 
nearly as uel! as the uoundsat the first hospital where pressure 
bandages w ere applied Most of the burned areas at the second 
hospital w ere infected and si m grafting had to be delay ed for 
a considerable time 

Cannon and Cope ® have shown so beautifully m a recent 
article the rapid degeneration of epithelium treated with 10 
per cent bone ointment m contrast to the delay m healing 
when using tannic acid with silver nitrate gentian violet inple 
dye fibrinogen tnctlianolaminc sulfadiaime pectmates scar 
let red ointment and so forth 

The report from Boston and the \v ork of Cannon and Cope 
seem definitely to stabihre our concepts of the local treatment 
of burns In local treatment the simple bone ointment pres 
sure dressing, applied fo a bum wjthm a few hours of its 
inception tends to give the best results It further simph 
fies the treatment so that it may be earned out under pracn 
cally all conditions 

Sear Format on 

1 he properly treated bum or ideally treated burn will heal 
promptly vs ithout sepsis and without scar formation If the 
burn IS deeper than second degree scar formauon will occur 
because it takes so long for epithelium to fill the area from 
the margins of the wound allowing m the mtenm marked 
fibrosis and scarring in the granulation tissues 

Sfcm Grafting 

Just as soon as the granulation tissue of a burned area ^ 
ready skin grafting should be done The small deep grafts 
or pinch grafts are especially applicable to bums They are 
easv to procure they will take earlier on granulations ^ 
any other grafts and no general anesthetic is needed ifie 
Padgett dermatome has made skm grafting over hige arc^ 
more pracncal The graft can be cut to the thickness of the 
deep pinch graft and on a properly prepared granulaaon 
surface usually takes well and gives a much better cosmeti 
result than the deep pmcb graft 
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CONCLUSIONS 

1 Burns should be considered as surgical wounds which 
are contanunated up to the six hour penod If this surgical 
pnnciple is correct then proper sui^ical cleansing is the ideal 
initial treatment upon arri\ al at the hospital 

2 If the SIX hour period must be prolonged because of 
conditions on the battlefield at sea or in the air then the 
best first aid dressing is sulfadiazine or possibly the new ‘ sul 
fafilm (sulfamlamide incorporated in cellophane like tissue) 
These are bactencidal md allow a prolongation of the six 
hour period but surgical cleansing is still indicated as soon as 
possible 

3 The local application may be tannic acid tannic acid 
With 10 per cent silver nitrate or the triple d>e preparation 
The patient should be placed in a bum tent preferably 
equipped with a thermostat to keep the temperature xvithin 
the tent at 85 to 88 F In lieu of the eschar or d> e applica 
non the pressure bandaging of Mason is especialh \aluable 
on the extremities 

^ The general treatment must be simultaneously earned 
out as outlined for (1 ) initial shock and (2) secondary shock 
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TRAUMATIC PSYCHONEUROSES VERSUS ORGANIC 
INJURY 

A Cr Jical Analysis of Cases 
IRVING PARDEE M D 

Ir IS the purpose of this study to report on t group of 
c'gjitj tuo patients observed m the neurological dime of St 
Lukes Hospital From these obser\ations certain conclusions 
are drawn concerning the relatixe frequenev with which 
produce organic disease or functioml nervous 
isordcr in the form of the psychoneuroses i c will produce 
symptoms that arc ps\ chologically motivated All cases which 
«ause of paucity of records precluded final deductions were 
study All diagnoses were made b> me 
^vmg the results of a complete and exhaustive study 

numerous types of injury responsible for the 
cises disorders of tlic patients m this senes Fifty two were 
fractu*^ ^Lauma the minority of which were actual 
of nin^^ largest group was composed 

sufTert?^h injury resulting from falls the part having 

had in of the injury not being noted Six patients 

hid hmbs six to the body and back six had 

entire three had been injured m war Of the 

rlcarh o presented clinical pictures that were 

'icre vvhilefortv one had disorders which 

number in tvpe The large 

Llusjon fli '^ILines is ot special note and forces a con 

found ^ 

in hpm m producing actual organic changes 

other noted b\ Osnato and on the 

Lentialli da^ chologicil effect based on fear of the po 
P^Lcnth fc^ults which are supposed to and ap 

^ injur y the hvstencal reaction being 

^l«n\bia Neurology College of Physicians and Surgeons 

Attcndini. NeurolocS St 1 uLe s Hospital 
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heightened thereby iMoleen also his hinted at this b\ his 
remark that a neurosis may be more readily brought about 
when violence is applied directly o\er the nerve centers as 
the vault of the skull or the spinal column and that the fall 
does not need to be so great for comparable results when 
the \ ictim lands on his head Glaser and Anderson hkeuise 
note that head injury produces a sensitization favorable to 
psychoneurotic symptoms whether or not brain lesions are 
demonstrable 

SYMPTOMS 

Thirty five of the fifty two patients with head trauma 
suffered organic injury while thirteen had funcuonal neu 
roses—a few cases being unclassified This is particularly of 
interest because many of the group \vith orgamc disturb 
ances would previously have been considered as having func 
tional disease however symptomatology and signs were such 
that a defimte organic basis was predicated The outstanding 
syviptout of these head mjunes was headache occurring in 
thirty tw 0 of the total of fifty two cases tw enty liv e of these 
being m the orgamc group doziness occurred in fifteen cases 
cvenlv divided between the organic and functional mjunes 
while personaUtv changes and convulsions were associated 
with thirteen head injuries all of which were of the organic 
type except two which moreover were associated witl’ 
marked personality changes 

The length of ante beti^een the accident and the de ehp 
went of symptoms has been stresed by some as a differentwt 
ing point betw een organic and psychogenic types of trauiUJ 
In my senes however in the cases m which symptoms dc 
veloped under six weeks 1 could only note a slight ptc 
ponderance (ten to sev en) m the orgamc group The num 
ber m which symptoms developed within six months was 
about equal in both groups but it is of note that meases mini 
festing themselv cs after six months the functional t> pe shows 
a definite preponderance— mneteen to thirteen This is m 
accordance with previously accepted notions but does not 
at that remain as a valuable differentiating point 

Moleen has slid that m the severe tnpines the symptoms 
follow promptU and are as follows giddiness throbbing 
headache anxious attitude disturbance of vision and a change 
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to a morose disposiuon These symptoms arc similar to those 
1 have mentioned as being frequenti) caused b> definite stnic 
rural changes in the brain It is of interest that m Osnato and 
Gihbertis paper on traumatic encephalitis a tabulation of 
symptoms show ed a stnking conformit) w ith those that hav t 
been noted 

In m) complete senes of cases s>niptoms were present in 
the following order of frequenc) headache nervousness and 
apprehension dizziness tremor local pains, change in per 
sonality fatigue numbness in the arms and legs disturbance 
of sleep depression blurring or double vision convulsive at 
taclvs enfeebled memory while fainting attacks increased 
perspiration restlessness local paralysis loss of se\ual pow er 
nausea and vomiong were of lesser importance 
More prominent in the patients with psychogenic neuroses 
"ere sy mptoms such as nerv ousness and anviety local pam in 
^he legs spine and head fatigue tremor and depression and 
troubled sleep In fact eleven out of a total of thirteen pa 
tientsvvith local pain after falls had functional injury These 
symptoms should ordinanly therefore be considered as asso 
ciated With a psychoneurotic condition 
I loleen in discussing the svmptomalogy has emphasized 
frequent prominence of synipatbetic syviptovis such as 
mg hot and cold sweats rapid pulse dilated pupils and 
mtestinal disturbance with flatulence These he says depend 
^on emononal disturbances incident to trauma however 
?! symptoms combined with fatigue numbness 
^ases*^ cvtremities were present in both Osnato s 

anxien^ "" organic group The tJose association of sev ere 
' ^getau epidemic encephabtis presenting related 

disotdeii^ the paroxvsmal 

'Tilsiv e hk*^ respiration flushings tachycardias and precon 
elusion'? ^ IS of importance m drawing similar con 

comnaw!^ poup of cases Many authors have noted the 
eovennes'^ vulnerability of the base of the brain and its 
‘u the tin Thus those v egetam e centers w hich lie 

^ud the medulla arc a most fav orable site for lesions 

region is likewise vulnerable 

psvcho£?en»n symptoms are considered bv some to be 

Umotional) m ongin and only further clinical 
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heightened thereb> \Iolcen also has hinted at this b> iis 
remark that a neurosis ina> be more readily brought about 
when violence is applied directly over the nerve centers as 
the vault of the skull or the spinal column and that the fall 
does not need to be so great for comparable results whec 
the victim lands on his head Glaser and Anderson hkeivise 
note that head injury produces a sensitization favorable to 
psychoneurotic symptoms whether or not brain lesions are 
demonstrable 

SYMPTOMS 

Thirty five of the fifty two pauents with head tnumj 
suffered organic injury while thirteen had functional nni 
roses— a few cases being unclassified Tins is particular!) of 
interest because many of the group with organic disturii 
ances w ould prcv lously hav e been considered as hav ing func 
nonal disease however symptomatology and signs were such 
that a definite organic basis was predicated TTie outstanding 
symptom of these head injuries was headache occurring in 
thirty two of the total of fifty nvo cases twenty five of these 
being m the o^amc group dizziness occurred in fifteen cases, 
evenly divided between the organic and funcnonal mjunes 
while personalic} changes and convulsions were associared 
with thureen head infunes all of which were of the organic 
type except two which moreover were associated with 
marked personahtv changes 

The length of time betueen the accident and the de tlop 
vsent of symptoms has been stressed by some as a differential 
mg pome betw een organic and psy chogenic types of trauma 
In mv senes however in the cases in which symptoms a 
V eloped under sl\ weeks I could only note a slight pit 
ponderance (ten to seven) m the orgamc group The num 
her in which symptoms developed vnrhm 5i\ months was 
about equal in both groups but it is of note that meases mam 
Testing themselves after six months the functional type show's 
a definite preponderance— nineteen to thirteen This is 
accordance with previously accepted notions but does nor 
at that remain as a v aluable differentiating point 

Moleen has said chat tn the severe injuries the symptoms 
follow promptly and are as follows giddiness throbbing 
headache anxious attitude disturbance of vision and a change 
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\nother patient v,ho was admitted to the surgical dime fol 
louintr a fall after a careful srud\ b\ \ ra\ was told that an 
mjurv to his knee and a broken neck were endent m the roent 
senocram. He came to m\ cbmc four vears later complamimr ot 
se\ere pain in the neck and numbness m the left foot Reexam 
maaon and another x ra\ picture combined with a stud\ of the 
old plates definiteU ruled out the supposed fracture ot the fifth 
and sixth cetMcal \ertcbrae but ph\ steal examination rc\ejled 
a complete left hemi anesthesia with a marked h\ steroid attitude 
\ more cauaous initial susigestion the ph\sictan to this pa 
uent mitrht ha\e pre\ented him from becominc the victim of a 
chronic traumatic h\stena 

Careful neurological examination is important and must 
not be omitted m these cases The obsen anon of chances m 
redexes n^stagmus opac nerxe pallor and sensorx disorders 
IS essential but these sicns must be thoughtfulU e\ aluated so 
^ not to bring undue suggestion to the patient (Strauss and 
Savitskx) Spinal fluid and radiographic studies including 
pneumoeacephalograph\ max b\ their findings bnng a pre 
'lousu diagnosed case of post traumaac hx'Stena into the 
CTou^p of organic iniunes to the nerxous s\-stem On the other 
negaaxe exadence max not be enough A. psxchiamc 
s^dx must be made of the underlxing personahrx of the 
relates to the trauma and the mechanisms which 
of tfle escape into the sx mptoms 
ne literature of the traumatic psx choneuroses notes x arv 
wg conceptions as to their etiologx First an organic basis 
^^adxanced then a psx chocenic basis, and finallx a sharper 
crentianon was made between the txxo cx*pes The name 
umatic neuroses x\as first gixen bx Enchsen and Op 
"“rote a splendid treatise on the subject 
thrn k effect on the nerx ous sx stem xx as 

though xTbration or b\ reflex acnon Enchsen 

cord' cases xxere due to concussion of the spinal 

Onn k™ and Rieger following the lead of 

in rh*' stressed the importance of molecular changes 
^ central nerxous sxsrem Page xxho had had a xxade 
2 railroad cases in Engfand xx as the first to offer 

h\ ^ trauniaQc neurotics, and to recogmze 

' possible result of injurx 
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Pearce Bailev has consolidated much of the preceding 
data in his excellent book on injurj to the nervous system 
and in a brief paper ximten shortly after its publication h 
brought out such a mass of mcontrov crnble ev idence that the 
psychological mosaic of trauniatn- neuroses was firmlv 
established He noted especially the arousal of the emooons 
of fear horror anger and the desire for revenge as the result 
of injury Contributing to this was the conscious working 
upon the emotions by a pernicious environment namelj 
family friends and lawyers the suggestion of doctors and 
nurses by their examinations and ill advised sympathy He 
ilso noted that those persons who were considered at the 
time of injury as having been fortunate in escaping unscathed 
or with slight injury were apt to be the later sufferers from 
a traumatic neurosis As opposed to this was the immediate 
loss of function which usually follows organic nervous injury 
The conclusion was reached that structural changes had not 
taken place m the hysteric patient with the longer interval 
betw cen the accident and the onset of pronounced svmptoms 
Many of the earlier writers drew inaccurate conclusions 
from their cases as exemplified bv a case reported by Bailey 
as one of traumatic hysteria Starr whose patient it was saw 
him after a railroad accident suffering from severe back 
pam The patient was paralyzed for fifteen months had re 
tcntion of unne for eight months and numbness m the legs 
and back with atrophy of the muscles in the legs and thighs 
Anesthesia w as present around the anus over the sacral sad^c 
area on the buttocl s and around the umbilicus Later he 
moved his legs and one year later walked though anesth^a 
remained Bailey considered this case to be the result of a 
cjuda equina lesion and an astasia abasia Alv belief is that 
the patient suffered only from a severe lesion of the cauoa 
equina w hich resulted in his paraly tic and anesthetic sy mp 
toms As noted above a more accurate neurologic diagnosis 
m the light of modem technical advances applied to manv 
of the cases reported in the older literature will remove rhein 
from the functional group of the traumatic neuroses 
iner brought out this important point by 
chat the traumatic neuroses require the same impartial an > 
of symptoms and causes as do the material consequences o 



>93 


TRAUMATIC PST CHON EUROSES \S ORCANIC INJURT 


trauma and the treatment giten m the pure hysterias must 
be appro ichcd on the basis of the physical and mental man 
ifestations of an emotional shod u„,.„.tl. 

Ihe factor of comtttuuonal predisposition 
stressed by a group of recent authors on the sub)K 
quotes BonhoefEer to that effect and Schroeder 
two types whom he calls tbc industrious and the '\x> 

latter tend to at Old norl and become antisocial vagrant and 

alcoholic at bile the industrious by their interest continue at 
work despite mjurt Molecn lilevvise notes the 
factors of heredity and cveitable and emotional temperaments 
in the formation of neuroses following injury ^ esc t 
dencies are nurtured h\ the faniiliil influences oi t ic car y 
formame ) cars betore adolescence An influence exerted upon 
an innate neuropathic child b> a neurotic alcoholic or psy 
chocic parent produces a serious ps>chologic deviation m 
trauma serves as a torch to light up a smoldering neurosis 
Conat has expressed a psv chonnalvtical conception o 
this problem and can be considci^d as voicing an advance 
viewpoint in favor of a funcaoml basis for the traomitic 
neuroses He says that the symptoms serve to neutralize or 
serve as an escape from the painful or ternfving situations 
of the accident He considers the war neuroses and traumatic 
neuroses as identical though the underlying p vchologicai 
mechanism of the war neuroses seem to me to be more simple 
and obvious The factor of compensation does not 
the acute war neuroses although it mav in those which have 


persisted and have arisen since the war j v. 

An early example of the recent tcndenc> to consider t e 
traumatic neuroses under the original structural injury 
cept of Oppenheim and other writers is that of Osnato zn 
Giliberti whose paper on the postconcussion neuroses has 
ghen us smking data in oppositon to the growing emphasis 
on the ps> chologic factors m their causation The> collected 
data on one hundred head mjuncs with concussion with a 
detailed analysis of the literature on concussion and some 
pathological material to prove that these patients have a trim 
matic encephalitis A diffuse penvascuhr hemorrhagic mm 
tration is seen more especially involving the periphery of the 
brain with pia arachnoid extravasation as well Secondary 
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dcgencntions arc \erv rarel> seen as pernunenc disabling 
cimical plienomenj fotlouing concussion of the brain wth 
or \s ithout fracture of the s! uH The> consider that the ps> 
chologic coloring is supemdded as a result of later emotional 
and enwronmental influences TTus material does not neces 
sanlj sen e as a basis for classification of the group of cases 
herein presented but it does present a senes of patients ^\hose 
severe injunes resulted m a composite of symptoms not vary 
mg much from those noted in mv studv Fnedman and 
Strauss ^nd others more latelv have presented convincing 
evidence obtained b> means of rhe newer diagnostic technics 
that the organic structural change is present in i considerable 
group of patients following trauma 

TREATMENT 

The attitude of rhe physician uiio hrsr treats an accident 
case plajts a vital role in its subsequent course The neuro 
pichic type of patient must be recognized on first rsamina 
won and to him no adverse suggestion should be given no 
speculation is to vvlut might luppen no statement that he 
IS luck) lie did not gee as severe an mjurv as this or thir 
patient received in the same accident He should be put to 
rest if possible aw tv from patients with severe mjunes awa\ 
from friends fimil) doctors who may be too solicitous and 
from lawyers 

That a Wfb for compeinmon is a fundamental mechanism 
behind traumatic hystena must be granted but this does not 
cover the entire psycholotrical problem Compensation for 
work done is a rather fate development m the phvlogenenc 
scale of civilization and therefore is not a deeph submerged 
emotional reaction Deeper m the emotional life are thwirted 
desires for ego domination wich the antithetic feeling of 
mferionrv The hysterical personalitv is esscnnallv an infenrr 
one both from the medicopsv chological viewpoint ind fron’ 
the patient s own self estimate If he can obtain a better self 
esteem by being in object of svnipithv and importance and 
finally compensated this rebuilds the ego and restores hw 
own position in the world reintegranng him for another 
period of time Whatever emotional repressions and con 
flicts m the realm of feir anger and se\ and whatever dis 
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satisfactions m the social rchtionships and m worl arc also 
present should be considered as b\ products 
It follows that the patient with traumatic hysteria must be 
studied as i w hole pcrsonalits in Ins relation to his hercdit\ 
his reaction to society througliout life and lastU liis o\\ n 
individual problems assoaated with the trauma When this 
study is completed we will have a psv chological mosaic 
ind individual bad ground and pittern the case With this 
information at hand it is the dut\ of the ph\ sician to acquaint 
the patient with the pattern of these emotional forces and 
how they have resulted in the presenting symptoms He also 
will explain what those symptoms mean in the way of con 
version mechanisms and how a reah7ation of the true con 
ict will contribute toward his understanding of his illness 
and us relation to the m)ur\ Such an understanding ma\ 
reduce some of the distortion of the ego and allow a fairer 
amount of just compensation 
hat should be the atatude of physicians toward com 
pensation in these cases of traumatic neuroses^ 1 believ e that 
k patient is neuropathic before the accident 

e subsequent psy choneurosis is none the less compensable 
auss and Savitsky also consider that the previous per 
nenVk 1 ^he patient has no bearing on the com 

r ^ ^ accident If all physically and nervoush 

people were excluded from work because of fear of 
ndiiT^ should be very few people working or m fact 
Dathf ^**ains or subways or in automobiles These neuro 
mffl ^ are sick (except m the rare cases of malinger 

rectlv^^f because of their inherited weakness but di 

An M an accident and should be compensated 

aee<; settlement for the total amount of the dam 

are not ii Weekly or monthh payments 

niorale \vk being m fact exceedingly destructive to the 
patient 1 1 ^ payments are spread over a long penod the 
oiedica/^ ^ acquire new symptoms through repeated 
and the or through contact with other patients 

Following k^ i”^^ result a greater fixation of old symptoms 
of r Itimp sum settlement there should be no pnv 
these Idleness is extremely harmful to 

tt s and should be avoided Work should be pro 
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vided for them if possible m the same business and at the 
same salary even though the work is lighter (Strauss and 
Sasitsks) This course if followed would be a constructive 
therapeutic approach to a solution of the vexing problems 
offered b\ the tnumatic neuroses 


COMMENT 


Opinion today favors the grouping of the traumatic nen 
ous disorders into two classes one composed of those with 
an organic structural basis and the other of those with a 
functional psvchologic basis Improved diagnostic procedures 
m organic brain and cord lesions are consnntly enabling us 
to reduce the number of our diagnoses of the latter m cases 
of trauma The disorders due to organic lesions should not be 
considered neuroses at all The tnumatic hy stenas however 
are )ust as definite an entity as the organic lesions and a care 
ful psychological vnaKsis m these cases will reveal conflicts 
and repressive tendencies sufficient to produce the picture 
presented 

In between these two classes lies a mixed group m which 
there are structural changci with an added hvsteroid reaction 
Many of these were seen m the first M'orld War and for a 
time disturbed those of us with a preconceived notion that 
there was a fairly wide gulf between these groups of pinems 


We now know that ir is exceedingly common to see m cn 

cephalitis multiple sclerosis vascular disease of the brain and 
certain other diseases a marked hy steroid reaction and the 
same may be encountered in a traumatic disturbance of the 
central nervous system where it is supenmposed upon and 


definitely colors the clinical picture 
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FRACTURES OF THE TIBIA AND FIBULA* 


Treaimenf wiih the Stader Reduction and Fixation Splint 


C M SHAAR MD FACS 
FRANK P KREUZ Jr MD FACSt 
and 

DONALD T JONES MD| 

In the treatment of fractures the fundamental principles are 
the bases of good results It is not sufficient to 1 now that the 
fracture is simple or compound trans\ erse or oblique spiral 
or greensticL impacted or comminuted or whether it enters 
the ]oint m addition an accurate appraisal of m)ur> to soft 
^ues especially the blood vessels and nerves, is imperative 
Jne importance of 'c ray examinations before and after re 
auction and dunng the period of follow up and the selection 
or the proper tv pc of anesthesia for reduction cannot be over 

emphasized 

^ The various tvpes of accepted treatment mav be classified 


1 reduction and internal fixation 
4 bkeleta\ traction 
\ Pbster cast immobilization 
External fixation 


Ohiectives of Treatment 

^vhether in civilian life or militar> service are 
Dnm^ ^^^^cntly associated with other in)unes therefore the 
— QPjccciv c in treatment is first to save life then limb 


''Alters awertions conuined herein are the private ones of the 
IVaw n« construed as official or reflectinc the views of the 

« the naval service at large 
J laical Corps United States Naw 

5 Lieuicn!"* ^niniander Medical Corps United States Naw 

Reserv'e ^°rps Volunteer Service (Special) United States 

Nan W illard Maginms Pharmacist Mate 3/c U S 
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vided for them if possible in the same business and at the 
same salary even though the worl is lighter (Strauss and 
Savitskv) This course if followed would be a constmcuve 
therapeutic approach to a solution of the vexing problems 
offered b\ the traumatic neuroses 

COMMENT 

Opinion today fav ors the grouping of the traumatic nerv 
ous disorders into two classes one composed of those with 
an organic structural basis and the other of those vvath a 
functional psy chologic basis Improv ed diagnosnc procedures 
in organic brain and cord lesions are constantlv enabling us 
to reduce the number of our diagnoses of the latter m cases 
of trauma The disorders due to organic lesions should not be 
considered neuroses at all The traumatic h\ stenas however 
are )ust as definite an entity as the orgamc lesions and a care 
tul psychological analysis m these cases will reveal conflicts 
and repressive tendencies sufficient to produce the picture 
presented 

In between these two classes lies a mixed group in which 
there are structural changes with an added hysteroid reaction 
Many of these were seen m the first World War and for a 
time disturbed those of us with a preconceived notion that 
there w as a fairly w ide gulf betw cen these groups of patients 
We now 1 now that it is exceedingly common to sec in en 

cephalitis multiple sclerosis vascular disease of the brain ana 

certain other diseases a marked h\ steroid reaction and thr 
same mav be encountered m a traumatic disturbance of the 
central nervous sy stem where it is superimposed upon an 
definiteh colors the clinical picture 



{■RACrURES OF THE TIBIA WO HUULA 


601 


fer CKiernal hxation The Snder rcducaon and fixation splint 
has been in use at the Na\-indospita\ PWihdclphn forotcr 
a > ear, -during which period cwcnt\ one fneturcs of the iibn 
have been treated b> this method The results have been more 
uniform and better th in w ith nn\ method w e used m the p ist 



. ’^“Sphnt and instrumenii. neccssaiv for ns appljcauon J Flexible 
ien!i ^ connecting bat aiSembU 3 Half pm units 4 Uni 

„{ „ "rench fot locking pins into pm bar 5 anil 6 W renches for locking 
UK and activating bar and screws 


Cr^siFicATtoN OF Fractures Or THE TiiiiA \^D Fidula from hit 
OF Tbfatmlnt rv the Stader Reduction and 
rlXATlOX SlLlM 


Simple and couipound 

, vvuh long proximal and long distal fragments 

fractures with short proximal and long distal fractures 
ricturts with long proximal and short distal fragments 
^ nuiites with short proximal and short distal fragments 
ractures with long proximal and comminuted distal 
g fragments (no major distal fragment) 

ractures with short proximal and comminuted distal 
^ P fragment. 

C fractures with osteomvehus 

^ Old j with or without loss of bone 

E Obi f fractures with chronic osteomv elms 

f»-3Cfures with malumon 
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TECHNICAL CONSIDERATIONS IN THE VARIOUS 
TYPES OF ACUTE FRACTURE 

FRACTURES WITH LONG PROXIMAL AND DISTAL FRAGMENTS 

Fracrures unh long proximal and distal fragments cotnpnsc 
b\ far the great majonry ol tracrures of the shaft of the nbia 




Fie 137 Fjf 138 

F g 137 -Rcgu! r obi 1 pi nt 
F g 138 -Reg Uc nbi 1 splint appl d 

and require the use of the regular ubiat splint (Figs 1^1 
138) 

Srles of Splmf Placemen!* 

The site of election is on the mteromedtal surface of the 
tibia However it may be necessars m certain circumstattc 
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such as jn wounds of the antenor surface to phee the unit 
on the ^I 1 Ifero/^l^era/ or vicdtal stirjacCf as the ease demands 

Pm Placements 

The first pm (pjns are Vie mch sn diameter and 5 inches 
long) IS inserted directly through the slun about tw o finger 
breadths from the upper end of the tibia )usc medial to the 
tibial tubercle During the insertion of this first pin the ptn 
bar mist be held pauiUel to the proximal fragtiicvt, because 
the greater the dysparallehsm between the pm bars and their 
corresponding fragments the greater the restriction of the 
reduction maneu\ trs fFig 139) 



139 -The first pm is inserted with flexible shaft drill Pm bar held 
parallel to tlie proximal fragment 

When inserting the second pm m the center of the shaft 
fill bar shoxild be held about Y, inch from the skm so as to 
^ secondary snellmg should it occur The pins 

then locked m the pm bar bv means of the set screws 
HO) 

^ inserted m the distal fragment about 
^ » ^S^rbreadths from the low er end of the tibia just 
rh^ tibiahs anticus tendon being certain again that 

® is held parallel to the distal fragment Again when 

fourth pm the pm bar is held about V inch 
^ the skin and when applied properly the pm bars letll 
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not only be parallel to their resptcme fragnients but unit be 
ptnllel to eacl other A%hcn the fragments arc properh 
lined lip 

Applicaiion of Ifie External Ad|usting Assembly 

The surgeon now grasps each pm bar and b> hind cor 
rects the major displacement of the fragments including the 
rotnion b\ bringing the distal frigjuent in line uith the proxi 
mil 1 his can be readily ascertained b\ a line drawn from the 
anterior superior iliac spine through the center of the patella 
CO the interval between the large and second toe ^Vhen in 
doubt compare the injured with the uninjured side 



W hile the surgeon holds the pm bars in their correcred 
positions an assistant applies the e\ternal adjusting apparatus 
as described prev lousU 

Reduction of the Fracture 

As stated above most of the major correction including 
the rotational displacement is corrected bv hand before the 
adjusting assemblj is connected to the pin bars Complete rt 
duction ma> now be performed or deia>ed for several d'ljs 
as the circumstances demand for example m transverse 
tures associated with extensive soft tissue mjur> or m hadlv 
comminuted fractures immediate full extension may not be 
advisable and in cases of multiple casualties the time factor 
mav not permit immediate individual reduction In suo 
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cases b> a simple tightening of the scrcAVS and lock nuts 
the unit will act as i rigid splint j the secondary adjustments 
or reduction maneu\ ers being performed later often av ithout 
the need of an anesthetic and with or without fluoroscopic 
control The actual reduction afforded by the various adjust 
ing screws has alread\ been described 

In the reduction of the fracture it is w ell to I ecp in mind 
the following points 

1 Lateral displacements cinnot be corrected before the 
shortening has been corrected 

2 Overextension damages the soft ossues and is dangerous 
Because this mechanical splint with its powerful turnbiicl le 

fJ^^niendous force with such case we must become 
imbued with \ spirit to sa c the soft tissues and never use 
force 

3 If at in\ tunc during the reduction maneus ers it seems 

1 force stop loosen all adjusting screws 

a lock nuts and start over again 

u adjustment reduction has been ob 

fra^ ''*^nout having achieved adequate reduction of the 
immediately to remove the improperly 
pm and reinsert it with the pm bar in the proper place 
ms must he inserted through the opposite cortex 

Oscopic and X ray Control for Pin Insertion and Reduction 
uithn^ accurately insened from cortex to cortex 

ihe ^ ^id of the fluoroscope It is usually easy to feel 
them a , ^°^Sh each cortex As a rule it is better to mserr 
baclv c because later they may be easily pulled 

to hp c chucl jf the chccl x ray films show them 

'o De too far m 

t'on P'^^f^ablc as j generd rule to guide one s reduc 
rather u anteroposterior and lateral \ rav films 

Visualize ^ fluoroscope One should tram himself to 
'^ho the ^ fracture displacement bur 

conie in ar\ the splint and the forces to be over 

"^he danper^^ effect proper reduction of the displacement 
^nown ^ ®^cssue irradiation to the surgeon are well 
tmt sufficientK aclnowledgcd 
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not only be parallel to then respecttie frigments but ^.-tll be 
ptrallel to each other when the fngments arc proper^ 
lined up 

Application of the External Adjusting Assembly 

The surgeon now grasps each pm bar and b\ hand cor 
rccts the major displacement of the fngments mchidmg the 
rot uion bN bringing the distal fripni.i}t vi hue z.nb the proxi 
nttl This can be readily ascert lined bv a line drawn from the 
anterior supenor iliac spine through the center of the patella 
to the interval between the large and second toe When in 
doubt compare tlic injured with the unmjvired side 
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W hilc the surgeon holds the pm bars in ihcir corrected 
positions an assistant ipphes the external adjusting tppantas 
as described pre\ louslv 

Reduction of the Fracture 

As stated above most of the major correcnon 
the rotational displacement is corrected b> hand before the 
adjusting assemblj is connected to the pm bars Complect' 
duction ma> now be performed or dela>ed for seven! da) ^ 
IS the circumstances demand for example in transverse /nc 
tures associated with extensive soft tissue injury or m bad ' 
comminuted fractures immediate full extension may not t 
advisable and m cases of multiple casualties the time 
max not permit immediate individual reduefton Jn 
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inserted in the anteromedial and anterolatcnl surfaces 
avoid penetrating the extensor tendons or their siea 
also to permit the splint to be applied to the 
aspect of the leg Before applying the nglit ang e ar 
should place it on the desired aspect of the leg and visualize 



141 -Special riglu angled splint for short fragment fractnr 
Pig 142 -Right angled splint applied 
t'g 14J -Right angled pm bar unit applied to the os calcis m comniimitcd 
Iracture of the distM end of the tibia 

the position m relation to the splint as a whole *1 he hetr 
non of the nght angled pin bar vmst also be held parallel to 
the frag7;;e7it during the tmermn of the pim and also parillcl 
to tilt pm bar of the mam fragment This is necessary to ob 
tarn the maximum amount of reduction by means of the van 
ous adjusting screws as described 
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COMMmUTEO FRACTURES OF THE D1STAU END OF THE TI0IA 
It js obv loustj, imptwsible in toinnuniired frJcrurcs of rhc 
distal end of the nbu to applj cither a regular tibial splint or 
one \Mth a right angled unit JitJched -is pre'nous]> desenbed 
It is nccessar) to transfix the fractured leg from the pro\mnl 
fragment to the os calcis ind this is accomplished appl> 
mg a n^bt nvgkd pin bar wnt to the os citlcts in such a\va\ 
that one pm is tmested traiisiersely through either tJ e bten! 
or vicdnl surface frojir cortex to cortex and the second pin ti 
mserted in i6e posterior aspect of the os calas pist niedni or 
hteral to the Achilles tendon pmmg longitudiwlly tmo tie 
body of the os calcts for i distance of about or nicies 
(Fig 143) 

Before attempting an\ reduction maneuvers m these case 
It IS essential to obtain proper extension by slow l> -tctivating 
the tumbuckic W^hen the check x ray films show that the 
astragalus has been properly distracted from the mam pro\i 
mal nbial fragment one tan usualh replace the iistal 
tiients by hand The funcrion of the sphnt m these cases is to 
V Line up tlic mam proximal fragment with the tstragilys 
md fnor 

■' District the mnn proximal fragment from the astragalus 
so as to 1/iiLc sufficient spice for reposttton of the dispUcei 
covmnmaed distal jraspnents The ligamentous attachments 
still adherent to rhe fcaginems will very often sponuneoudv 
reduce the ma;or displacements with proper controlled di 
tnenon which is afforded b> this splint 

3 Constantly maintain the reduction of the fragments 
uell as the integrity of the rnUe joint spice during the 
period of healing 

The anesthesia of choice in comminuted fractures of the 
distal end of the tibia as&ociared x% ith various degrees of du 
location of the anUe joint ts spiwi/ anesthesia With no other 
t\pe of -tnesrhesn can one safeU liope to obtain the ntccs 
sar) rel nation so c^nnal m tbesc cases Furthermore, open 
reduction should never be attempted until the patient has h^ 
the benefit of conservative treatment with this sphnt apP"^ 
under spmaj anesthesia Even then if operation is decided 
Upon the splint offers an idea! reduction frame during tie 
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operation as >^ell as in tdeil spUnWtQ^ asi,em ijfter the opera 
tion 


MULTIPLE SHAFT FRACTURES WITH SHORT PROXIMAL 
FRAGMENT AND COMMINUTED DISTAL FRAGMENT 

Multiple shaft fractures with a short provinnl fragment 
Jnd a comminuted distal fragment arc usuall) se\ crch com 
j^unded and associated with extensive soft tissue damage 
Transfixation of the fragments must extend from the short 
proximal fragment to the os c ilcis In this cisc a rii^ht an^ied 
pin bir is nsed for the short proximal fngvient and for the os 
^a CIS When the mam fragments have been propcrlv dis 
traded bj means of the external adjusting bar assembi) the 
central fngments ma\ in most cases be lined up b\ hand A 
P aster splint or cast extending to the upper thigh is usuillv a 
oecessar) adjunct to the trcitincnt in these extreme ciscs 
e splint however is nor incorporated in the cast 


incidence of fractures of the lower leg 
Fractures of the ubn and fibula are more common in the 
evrrpn Corps than am of the long bones of the 

11 les (Tabulation) compound fractures ire more fre 


TABULATION 

or Lose Boses of Cntremities is the UMrpt 
States Naat i940 

Simple Compound Total 
184 ’ 186 

89 19 108 

84 ’1 lOJ 

18’ I 183 

)4 4 >8 

’8 3 33 

44 6 30 

4 7 49 

\ regiQj^ incidence of being in 

from the service is higher 

'^°Non" Poor Results 

irinsvt^r*^ dtlavtd union are more common in the 
racrurcs of rlie lower third of the tibia chan in an\ 


\vmber of Fra turfs 


Bone 

Fibula 

Tibia 

Titij a„j fii 
Had Ub 
Lina 

J^adms and ulna 

Humerus 

Femur 
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type of fracture failure of bony unions according to the 
statistics of Bruns occurs m 0 5 per cent of all cases Scuddcr 
on the other hand finds an incidence of nonunion of 2 to 3 
per cent and Hej Gro\ es of 4 to 5 per cent Henderson at the 
Alayo Qinic found that of 211 cases of pseudo arthrosis in 
« hich operation was done 66 per cent w ere due to fixation 
b\ plates and screws Scudder found that 70 per cent of 
thirt> t\v o cases of pseudo anhrosis resulted from the same 
cause 

In the transt trse fractures of the Jon er third of the tibia 
callus forms sioxvly bec-iuse the medullan cavitv presents a 
small opening because the transverseK tom periosteum is not 
separated from the bone because of the poor blood supply and 
frequent injurv to nutrient \esscls in this region and because 
the tibia has no muscle co\enng on us anterior or medial 
aspect It requires ten to t\sent\ weeks for union to become 
firm Callus forms on the posterior and lateral aspects of the 
fracture long before u is formed on the anterior and medial 
sides Inflammation in the lower leg IS alwa\s slow to respond 
to treatment due to poor blood suppl> 

Poor trei v ent more frequenth causes de!a>ed union and 
nonunion thin the mjurt itself The following should be con 
sidcred as conrnbufing causes of delai cd union and non 
vimon 

I Interposition of soft parts 

■’ Faulty position of the fragments 

3 Frequent interruption of fixation 

4 Too brief fixation 

j Distraction of fngnients b> too strong traction 

6 Multiple fractures ot the shaft 

7 I racture of tibn with the fibula intact 

8 Constant moving of the fragments upon one another 

9 Infected fractur« uirhout adequate drainage 

10 Extensn e remm al of fragment m comminuted open me 

ture 

11 Jnrerni! fixition b> phtes and screws 

12 Lack of fixation as m congenital fractures 

13 Massage and passive movements of fractures 

14 General disease— gumma carcinoma sarcoma Oiteom)C 

htis tuberculosis osteomalacia rickets etc 
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CAUSES OF FRACTURES \U THE NAVY 

Fractures m the Niv> may be caused by combat training 
athletics and injuries sustained while on liberty 

1 Covibat 

(ii) Bullets from machine gun rifle or revolver 
{b) Fragments and shrapnel from shells (artillerj and 
trench mortars) torpedoes (aerial and marine) 
bombs and grenades mines (marine and terres 
trial) and trench clubs (knobl ernes) 

(c) Falls from explosions and direct injurv bj falling 
debris 

2 Tranmig (Naval and i\Iilitar> Hazards) 

3 a aeronautical submarines and machinery hazards 

> Athletics imd Recreati c Sports 

4 Leave and Liberty 

(<t) Vehicles 
{b) Automobiles 
(c) Motorcvcles etc 

sustained while men arc on leaxe and liberty and 
ose that occur is a result of injuries m athletics and recrea 
ive sports are in no wav different from those that incurred in 
' lan life Fractures sustained in combat arc usualK more 
ensue compound and frequentK comminuted 

COMPOUND fractures OF THE TIBIA AND FIBULA 

There is more widespread tissue necrosis m war wounds 
lif T CNtensiv e comminution of fractures than in ci\ ilian 
e wounds should be considered infected and the w ound 
brea h lined by devitalized and necrotic tissue The 

tures * h frequently less marked than m deeper struc 
edem disruption may be considerable Reactionary 

outnrf present as a result of injury to soft tissues and 

one^ lymph into spaces This may be delayed for 

or two days and if it takes place under the fascia it max 
leopudize circulation 

treatment of compound FRACTURES OF THE TIBIA AND 

FIBULA 

shock IS present, immediate administration of plasma 
is impentu e 
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■* If gas bacillus infection li suspected \ ra> treatment 
should be instituted immcdiateU also administration of pol> 

1 alent serum 

3 Booster dose of tetanus toxoid should be given in cases 
)t previous immunuation or prophylactic dose of anntetanic 

serum m cases in which no immunization was undertaken 

4 Application of the splint prior to w ound excision is im 
purtant Immediate immobilization of the fragments will pre 
vent turiher tissue damage relieve pam and remove shock 
Once the fragments arc fixed and wound excision is com 
pleted reduction ma\ be performed immediately or pose 
poned to a later date depending upon the condition of the 
patient and the prev ailing circumstances 

Compound Praciurei Received within Six to Eight Hours 

The treatment of compound fractures received within six 
to eight hours after the iniurv must be instituted before in 
flammation is well established 

I Fxcision of the JFoinid —The skin around the wound is 
excised and the deeper parts are exposed by longitudinal m 
cisions Thorough excision of wound tract including all 
damaged tissue and foreign bodies is necessary Avoid remov 
mg bone fragments attached to the periosteum and avoid in 
jurv to nencs and vessels Leave no tabs of muscle fascia or 
fat Healths muscle bleeds and contracts and brick red 
colored muscle mas indicate earls anaerobic infection Fail 
ure mas be the result of poor judgment in selection of cases 
for treatment inadequate exposure of wounds undue sacn 
fice of skin and tissues transverse section of muscle and skm 
incomplete hemostasis or additional trauma bs forcible rc 
traction and poor technic 

I ocil hupUntmon of SulfoTivmdes —A sulfonamide m 
the amount of 405 gm is applied localls and a sulfonamide 
blood level of 6 to 8 mg per 100 cc is miintamed b> oral or 
parenteral administration until danger of infection has svb 
sided As chlorine substance has been found to increase the 
effectiveness of the sulfonamide fifty times the wound should 
be irngated svith chlonne Tension mcisiom are made on 
each side and the skin is closed over wounds It is best to 
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ivoid buned sutures ind drimagc tubes This pncticc invites 
infection 

^ Perfect h/miobiliztitton to Give Complete Rest vhi 
Pissiie Support —(<?) Tiie Stader reduction and fix ition splint 
IS ideal in hmdling large numbers of fractures It gives 
efficient immobilization and therefore pro\ ides tissue support 
ind pre\ents edema It permits close observation of the hmb 
\Mthout interference with immobilization This is especialh 
desirable when treating a lirgc number of fractures when the 
element of time is important and w hen debridement is im 
practical Under such conditions the application of the Stader 
splint plus the local implantation of a sulfonamide ind the 
maintenance of a blood level of 6 to 8 mg per 100 cc b> the 
oral or parenteral administration of a sulfonamide affords the 
most practical method 

(6) The Orr closed plaster ri/ctbod nn\ be emploved if 
the splint is not available Anaccuntch molded plaster cast is 
Itft untouched as long is possible usualK about si\ w tel s 
but adequate blood supp!\ to the hmb must not be in doubt 
fenestrations and splitting of the cast w lU negate the funda 
mental advantages of this treatment namely the complete 
T«t to injured tissues, the control of edema and the vvoidance 
of frequent change of dressings 


Cornpoutid Fractures Received after Twelve to Twenty four Hours 
fbe treatment of compound fractures received late de 
mands considerable c\penencc and judgment as to when or 
"h ^ operate Tlic general condition of the patient 

s ould be the priniar) consideration A rising pulse rate pain 
w and about the v\ ounds marked tenderness a sensation of 
ension increasing edema thm foul sanguineous discharge 
"^nd a spreading mottled bronzing discoloration of 
re^ ^ patient who is pale and apathetic and does not 

infcc^^ treatment are indicvtions of deep and spreading 


considerations in late cases of compound 
cture arc the treatment of shock proper immobilization 
, ftwtmcnt of infection 

I'ima IS given to combat shock 



614 C M SHAAR FRtVK, P KREUZ Jr DOVALD T JONES 

2 Proph> lactic treatment for tetanus and gas infection is 
administered and morphine is given for pain 

J The Stader splint is applied for the purpose of establish 
mg perfect immobilization and complete rest of the part 
Mithouc unnecessary manipulation No squeezing scraping or 
rubbing svhich Mill detach rfie thrombus and release toxins 
and organisms js indulged in 

4 With fixation s\ell established free drainage should be 
instituted foreign bodies should be removed and obviously 
devitalized tissue particuhrly muscle must be excised vv ith 
out damage to the lining ^vall of 'wound This is not wound 
excision or debridement which should never be attempted 
after txv eK t to tw enty hou rs Measures to control hemorrhage 
are instituted sulfonamide is implanted and the wound is 
packed lightH with xiselme strips avoiding the use of dram 
age tubes In cases of suspected gas gangrene x ray therapy 
•vlone max be sufficient and surgerx may not be indicated 
Careful early treatment will avoid a high rate of amputation 
Poly V alent sen should be vssed m all suspected cases In addt 
non to the local implantation of sulfonamide its oral or par 
enteral administration is of importance to maintain a blood 
level of 6 CO 8 mg per 100 cc until danger of infection has 
completely subsided 

ERRORS IN THE TREATMENT BY EXTERNAL 
PlXATION 

I Failure to pull shin toward fracture vv hen inserting pm in 
order to prevent tension when traction is applied If 
tension is evident after occessarv traction has been 
applied a longitudma! incision in the skin should be 
made near the pm Excessive tension on the skm inter 
feres with reduction maneuvers and causes ischemic 
necrosis of the si in 

'> Failure to transfix both cortices Pins should be intro 
duced through fhc pm bar and the pm bar should be 
held parallel to the fragment 
5 Preliminary drilling for pins should not be undertaken 
Drilling should be mzde by pins xv hich when once m 
serted should remain m place 

4 ElectncalK dnven drills should not be used since t y 
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cause marked thermal reaction A flexible shaft hand 
drill operated b> an assistant is best The operator ma> 
then concentrate on the introduction of the pm in its 
proper position 

J Insertion of pins through important anatomical struc 
tures 


6 

7 


9 

10 


11 


P 

13 


Failure to secure alignment of c\tremit> before insertion 
of half pin unit 

I allure to obtain all possible reduction bv manipulation 
first After manipulatixc reduction the rest of the re 
duction to anatomical position may be undertaken by 
the apparatus 

Too strong impaction causes tissue necrosis and ma> re 
suit in bow ing— anterior posterior lateral or medial 

r^iure to approximate properl) Distraction results in 
delaxed union and nonunion 

Forceful and rapid traction will result in injury to soft 
tissues and ma> interfere with the circulation and mi 
pair the blood suppl> especially m the presence of 
e\cessi\ e sw elling 

If satisfactor) reduction and alignment are not obtained 
in a rcasonabh short time the failure is usualK there 
^It of soft tissue interposition between fragments 
Dpen reduction should be undertaken to free frag 
tnents from soft tissue and external fixation reappUed 
nis should be completed prior to the tenth da> from 
time of iiijur) Further dela) be>ond this period of 
Ume nia\ result in dela\ ed union 

pictures before and after reduction 
and during the period of follow up 
ai ure to administer anesthesia 


REPORT OF CASES 
Fractures cf T.b.a 

leniber 8 ^ aged twentv seven )ears on Sep 

nghc tibia H simple fracture of the distal third of the 

The d ^1 ^ Stader spbnc was applied on September 

m the'^^^ placed so that one pm was m the tibia and 

"as out control tibiofibular separation The patient 

cu on crutches on the following da) The Stader 
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Splint uas rcnio\ed No^ ember 1 and i walking cast was applied 
the latter being renioxed December 21 194’ Firm union resulted 
Immobilization b\ the Stadcr splint had been maintained for 




S, btader sphnc as applied October I osint, the right 
,nit to short distal fragment Partial weight bearing on cfu«-« - 
\as permitted on the following da\ The Sradcr sp mt ' 




ig 147 (Case 1\ ) —Simple oblique fracture right leg distal third in tibia prcMOUslj fractured and plated with frac 
rure of middle third of fibula Before reduction B \ftcr n. luction C fne weeks after application of splint 
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mo\ed December ’0 194’ ntm union resulted Total immobi! 
i7ation with the Stader splint had been mamtamed for eighu 
dais 

final result full function 

C\sr III 146) — L S aged tjft\ three vears on Septem 
iier 9 1942 suffered an injur\ consisting of a simple oblique frac 
tore of the distal third of the nght tihia and a simple cornminuted 
fracture of the proMmal third of tht right fibula He had two 
pin transfixation and cast with unsatistauorv reduction else 
where Cast and pins were removed October 6 and a Stader splint 
was applied October ’6 thirtv tour da>s after the injurj The 
patient was out of bed b> November 6 with partial weight 
bearing on crutches Full weight bearing began December I and 
the Stader splint was tcroosed December ’2 194’ Firm unwn 
resulted Total immobilization with the Stader splmt occupied 
esentv seven davs Because the patient had developed broncho 
pneumonia one week after miur> and suffered the adiicional 
serious handicap of blindness weight bearing in this case uai 
dela> ed 

Final result full funetion 

C-Asr (fig 14/)— I B aged mt\ three > ears had ha I a 
previous fracture of the tibu on JuK ’J 1940 which was plated 
elsewhere He returned to work eleven months later OnDeccni 
ber 12 1942 he suffered a simple oblique fracture of the dntal 
third of the same tibia and a fnctiire of the middle third of tht 
fibula A Stader splint was applied December 18 and partnl 
weight bearing with crutches b^an the next dav Full uci hi 
bearing xias allowed Februarr J 1043 \ rav on Januar> 

1943 shows verj good union after a period of fiftv dajs of im 
mobilization with the Stader splmr The patient n still under 
treatmenr 

Transverse Fractures of Tibia 

Casc \ — T P aged fortv nine >ears on Februan 17 194 
met w ith a compound fracture rf the tibia and fibula disrai rni^ 
nght leg Associated injuncs consisted of simple fractures 
second third fourth and fifrti metatarsals of the left foot 
Stader splint was applied to the right leg on Februar> ” an te 
moved Mai 19 but onion was not firm A walking . 

thereupon applied and removed Jul> 1 194’ Firm union resu« 
Immobilizition wjtli the Stader splint had been maintame 
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loosed December 20 1942 rimi union resulted Total intmobil 
izatjon ssjth the Stader splmt hid been mimtained for eighty 
da\s 

Final result full function 

C<SE lU (F»g 146)— E S aged fifty three years on Septem 
licr 9 1942 suffered an in|«ry consisting of a sinipJc oblique fnc 
ture of the distal third of the right nlin and a simple comminuted 
fratture of the proximal third of the ncht fibula He had two 
pm transfixation and cast with imsansfactorv reduction else 
\ here Cast and pins w ere rcniot cd October 6 and a Stadcr spimi 
was applied October >6 thirty four da>s after the in)ur> The 
patient was out of bed by No\ ember 6 with partial weighi 
bearing on crutches Full weight bearing began December I and 
the Stader splint was rcmo\ed December ’2 194'’ Firm union 
resulted Total immobilization with the Stadcr splint occupied 
csenty seten days Decause the patient had developed broncho 
pneumonia one week after m}ur> and suffered the additional 
cnous handicap of blindness weight bearing m this case was 
deia) ed 

Fiml result full function 

Cvsr IV (Fig 14/) — E B aged fifty three years had had a 
previous fracture of fhc «bi3 on July ’’3 1940 which was pbtrd 
clseyvherc He returned to vvork eleven months later On Decern 
ber P 1942 he suffered a simple oblique fracture of the distal 
third of the same nbia ind a fracnirc of the middle third of the 
fibula A Stader splint vas applied December 18 and parciu 
weight bearing with crutches began the next daj Full wei ht 
bearing yyas allowed Februarv I 1943 \ ray on January 31 
1943 shovys yer> good union after a period of fifty days of im 
mobilization yyith the Stader splmt The patient is soil under 
treatment 

Transverse Fractures of Tibia 

CvsE \ — E P aged fortv nine y ears 6n February 17 394’ 
met yy ith a compound fracture of the tibia and fibula distal tin 
risht leg Associated injuries consisted of simple fractures 
second third fourth and fifth metatarsals of the left foot 
Stader splmt wis applied to the right leg on February ’’2 an r 
moved \h\ 19 but union was not firm A walkm" cast 
thereupon applied and removed juh 1 194"’ Firm union resu 
Immobilization with the Stader splmt bad been mainraine 
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January 19 1941 followed by osteomyelitis On March 10 1942 
he refractured the right tibia and fibula Pres lous treatment else 
w here consisted of o pm transfixation and cast which resulted 
m unsatisfactorv reduction The cast and pins were remo\ed and 
a Stader splint was applied on April 14 194’’ The patient had 
chronic osteom> elitis with a draining sinus He was out of bed 
on crutches with partial weight bearing by April 16 The Stader 
splint \\ as removed Jul> 1 Firm union had resulted but a walk 
ing cast was applied which w^as remoxed on Jul> 22 194’ Itn 
mobilization in the Stader splint had been maintained for seventy 
eight da>s and m the walking cast for twentv two days making 
a total of 100 da)s of immobilization 

Final result firm unions sinus completelv healed 

Cvsr \ril (Fig IS3)—C T aged fortj twojears was injured 
February 7 194’ suffering simple fractures of the right tibia and 
hbula m the middle thirds Previous treatment elsewhere con 
sisted of bone plating which was followed b\ osteomj elitis A 
Stader spime was applied March 9 and the bone plates were re 
moved and the area saucenzed TTie patient was permitted on 
crutches w ith partial weight bearing tw o da> s later The Stader 
splint was removed on July ’4 194’ after 137 davs of immobil 
izacion with the splint 

Final result complete function 

Other patients still under treatment with the Stader splint 
show every evidence of satisfactory union 

CLINICAL ANALYSIS 

1 All oblique fractures umte much more rapidly than the 
transv erse ty pe The average period of immobilization of ob 
lique fractures was eighty three days and of transverse frac 
rures IS7 days 

2 Four severely compounded fractures of the tibia 
sponded to treatment with the Stader splint m a manner 
similar to that of the simple type 

3 The spbnt may be applied several days after fracture^ 
occur and satisfactory results may be obtained without open 
reduction In one case the splint was applied fourteen days 
ifrer the fracture and m another thirty four days after f ^ 
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fracture The men A\erc restored to dut) witlioiic in\ dis 
abilit> (See Figs 146 152 ) 

4 B\ means of the Sfider splint ill fncturcs were reduced 
and maintained in the desired position \a ithout an) difficuln 

5 No infection occurred about any of the pm sites The 
a\erage period of healing of the sites was si\ days In onlN 
two cases was there a dcla\ in healing in one case fourteen 
days and in the other twenty days This delay m healing was 
about one pm site only in each case 

6 Bone reaction to pins was that of a very slight periosteal 
thickening about a few pm sues No sclerosis about pm sites 
or nng sequestra were seen 

7 All patients had complete motion m knees md ankles 
in an average of five days after application of the splint No 
physical therapy was required m anv case 

8 All patients other than those with associated injunes be- 
came ambulatory with crutches and partial weightbearing 
the day following the application of the splint 

9 By means of externa! fixation a patient is restored to 
duty much earlier than those successfully treated by internal 
fi'tation (See Fig 147 ) 

10 Cases of acute or chronic osteomyehns following infec 
tion after internal fixation are being treated successfully bv 
Stader splint after removal of the plates and screws and thor 
ough saucenzation (See Fig 153) 

11 *Fransfi\ation pins incorporated m plaster are not al 
a successful method either for reducing the fracture or 

retaining it m proper position Two patients admitted after 
rne fracture fragments were not properly reduced bv this 
method elsewhere had the cast and trnnsfixation pins removed 
^ Stader splint applied Reduction w as casilv obtained 

andmimtamed (See Figs 146 152 ) 

* he Stader splint is ideal for treitment of comminuted 
racturc of the tibia where accurjcv of reduction is essential 
° ^rnpaction or distraction (See Fig 151 ) 

‘'l^l^Jple fractures of the shaft whether simple or com 
amenable to this method of treatment w Inch is 
,5*^ method that we have tried (See Fig 151 ) 

n old fractures with considerable loss of substance of 
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C a\ton H ck rs on n ptac nt 
pra n Feb lOJ 

Brc t engorgement t hibt n In 
estrogens h b I2J 
Bu s operan n fo anal fissure 
Feb 27’ 

Born Ap I 337 575 
d cardc I red 11 ppl inf 
April 319 

of e\eJid Ap I 4 s 
plasm 1 Ap I i 9 578 
pf ssur dre mgs m Ap / 585 
shock n Ap I 328 577 
Burs e s p pliceal F b 196 
p p t li Feb 197 

CAt mcATtos of sem fun cart 
bges Ap I SW 508 
Cal! nd r peration Ap I 550 
Carcinom of colon cct on of 
F b 233 

of r ctum f b 221 

1 d m n p al ct on f 
F b 2JS 

dccomp c I n p cdu F b 
26 

n pc blc T h 

CSC non of I n if>r F b 52 
C d a patient p g an y n F b 
35 

tamp n de Apr! 474 
C iOknt utiRcofsud 
Ap I J-H 

Cat t iraum i Ap / 4 0 
Ce o tomj fo c nom of r ctum 
Feb 227 

Ccr IX ute i tees a and str tu 
nd t ons for operat n F b 9 
C rean s ction lo 1 tniiit tro 
nesthes a fo F b 155 
wan me set up F b 137 
Chem thcrapj ot sounds Ap I 
345 571 

Chest \ ound Ap I 468 
Chondr us of patella F b 194 
C loboma f ej 1 d p t traum t 
Ap 1 435 

Colon r e c on of fo care noma 
F b 232 

C lo toBiy sgmoid for ca n ma 
Feb 231 

t nsvers colon for care m 
F b 229 


Concu on cerebral Ap ! 597 
Conjuncti 1 lacerato April 407 
Contus ons f art i Ap ! 365 
f best wall Ap il 476 
of hean Ap ! 484 
Cord cutr ng m 1 hor F b 76 
prolapse of Feb 54 
Cornea tr nsp! ntauon April 409 
wounds A^I 407 409 
Corpus lot um cjst F b 7 
Cnicial 1 ram nrs m)un s / 500 
Crutchfield t g n f a rs f 
neck Ap I 445 

Ccu hing niu s f che r Apnl 
4 6 

Cr> t Ho d I t n u bock 
April JJI 

Ct ciopropan nesthes a in b 1 1 
ncs te hn»c F b 59 
C> T of m lunar c ral g Apnl 
503 513 

onttnd to fro rat 
F b 7 

D I. E*t s t p du ff f 
I m F b 1)3 

Derm c tts of 1 ds I 4 8 
D I tat on and cur tttm nt lfip« 1 
filtration nesthes s fo F b If! 
0 4o t n of Icnet /4pn! 501 
Di iocauon of patella Ap I fOi 
^ D locat ns ». rteb »f dlp«! 439 
l> I 1 n of ph ncter f 6 il 
Dtessmg Ap I 40 
Duodenum >ou d Ap I 
D> men rriiea trogen th pt 

f b no 

Pet ^ SH Feb 19 
m ag m nt horn F b >4 
E t pion icatr t i Ap / 4 5 4 5 
4 9 435 

Einphys ma traum tic Ap I 480 
Fndom t los ind t f t p ^ 
to F b 4 

fep > ft m e br ! t if 
Ap I 595 . 

Ep t mj > cl prop f ^ 

62 , 

1 cal filtr non c the a i 
F h 154 

Eiwi ic n th c ten d o rt 
f b 5 
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Erjthrocjtcs discarded application 
in burns AprtI 319 
Esophanus injuries April 485 
Estrogens in threatened abortion 
Feb 31 

therapeutic role m g}necolog\ 
Feb 113 

Extra-ocular muscles injuries April 
438 


Fracture dislocation of nccK April 
391 

Fractures compound treatment in 
war injured Feb 205 
management m war April 317 
of femur ncch fresh subtrochan 
tcric osteotoint for Feb 

Smith Petersen nail in April 


Extremities injuries amputations in 
relauon to April 534 
refrigeration method in April 
353 

Ejehds burns April 4‘’8 
foreign bodies in April 428 
injuries April 4‘>4 
new creation of Hughes technic 
April 436 

E>es dressings April 405 
tnuclcation of April 418 
foreign bodies m April 409 417 
mjuncs Apn! 404 
radiation April 410 411 
''ar chemical April 410 
surgert nontraumatizing April 


PASaoTOMv for herniated nucleus 
pulposus April 467 
Femur fractures neck fresh sub 
trochanteric osteotomy for 
Feb 211 

Smith Petersen nail in April 
520 

lower third amputations at April 


F'broids of uterus indications for 
operation Feb 5 

ibula fractures Stadcr splint in 
599 ^ 

F>«ures anal Feb 55 26> 

Fjsnda anal Feb 2S5 283 
m s administration indications in 
traumatic surgerx April 333 

‘■orceps delner) local infihranor 

anesthesia for Fe/. 154 
mett in placenta praevia Feb 

f’ bodies m eje April 408 41 
*n ejehds April 4‘>8 

Locator findcj 

April 315 


of fibula Stadcr splint in April 
599 

of os calcis Stadcr reduction 
fixation splint in Feb 291 
of nbs April 476 
of slfull April 380 
of spine April 439 
of ubia external tuberositj April 
506 

spine April 501 
Stadcr splint m April 599 
Frost bite April 366 

Gas gangrene April 350 
Gramicidin m infected wounds 
April 354 

Gnm-Stokes amputation April 550 
Guillotine amputauons April S45 
Gum acacia m shock April 341 
Gjmecographj^ Feb 165 
Gjmecological operatioiis mdica 
uons for Fei, 1 

G\*necolog\ local infiltration an 
esthesia in Feb 143 
s)"mposium on Feb 1 
X raj diagnosis m Feb 165 

Halter tracaon m spinal injuries 
April 442 444 

Hand injuries amputations in 
April 537 

Head injuries April 377 
epilepsy from April 395 
narcolepsy from April 396 
Heart disease pregnanej m presence 
of Feb 35 
wounds April 483 
Heat application in shock April 
325 ^ . 

Heidbrink infant resuscitator Feb 
80 81 

Hemarthrosis traumanc of knee 
April 498 
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U macom cppcnosteal ossfvtng 
of knee teb 192 
subdural Ap I 384 
Hemorrhage control m pj c nta 
praevw Feb 49 
m thoracic njunes Apr I 477 
intracerebral traum t del >ed 
Ap } 389 
ob tecr 3l F b 91 
plasm 4p I 33ft 
postpartum Feb 91 
man gcmc t n I n F b i 
ret opentoneal Apr I 571 
shock n Ap I 327 335 
subdural Ap / 384 
tr n fus on in Ap I 327 li& 
Hemorrh ij c d ease of ne\ born 
\ t mn h. n F b S 85 
H morrho decwmy F b 275 
1 mp and auter) method Ftb 
28 

and sum i chn Feb 278 
1 gatu Qperao n Feb 276 
^Vh t he d nper r n m 1 fi I 
Feb 279 

H m rhoid F b 255 273 
external tluombosed Feb 283 
Hemi oon of ne i rt br I d sU 
Ap / 463 

re tal e\ o e c I ng cases F b 
247 

Heriuopl stc op r tion intrasphi c 
terc Feb 247 

H p mputat ons at o nea Ap f 
550 

Home ob tettic f 44 
Housema d s knee Feb 197 
Hughes te hntc for creat n of new 
los er eyel d Ap I 436 
Hydroma subdural Ap / 388 
Hypen tox m a of preg ancy 
F * II 

Hjsterect my supravaginal Feb 67 
Hv «r *P h g P^' 

In ant nc\sb ra mmed t c 
Feb 73 

esusc cat! n of Feb 55 78 
I fected wounds Apnl 344 
Infections sumc 1 / 344 

Infrapatellar ttt pad les otw F b 
191 

Inju les abdom n I Ap I 556 


In)ur s art resApt 358 
cl X Ap I 4r3 
xtremit amputauon i rtia 
non to Ap I 534 
refnger t on method m Apnt 
SS3 

yelids Ap il 4’4 
yes April 404 
head Ap I 377 
kne JO nt Ap I 497 
Imervertebr 1 d sks hem t o 
Ap I iH 463 

Intestiae large injun s April 565 
1 II } r Ap I 56 
I t a e 1 al ! cm h g c umat 
d lay d y4p / 389 
; Int phm tenc h n pi t opera 
non Feb 247 

K£*»77tis c lagophthalmos Ap I 
412 

n urop r Ij oca April 412 
Knee joint dera gtments surg ty 
of f b 181 
d si C9l ons April SOI 
xteitsor apparatus niptu e f 
y4pn/ 504 

tnfrapat U f t p d 1 s 
Feb 391 

njur s Ap I 49? 
hgam t us njunes F b 195 
Ap / 499 500 

loose bod s Feb 194 Apn! 
504 

ify ng p p t 1 h m t 
om F b 191 
miluRif carol ge les ons Ftb 
188 Apr! 501 503 504 507 
tumors F b 199 
Knda app ch t knee j nt r ^ 
20 

La a Iges d an stb s 
F b 74 

n d ac Feb 4 
m h m F i 43 
conduce of in c d c p * ' 

F ^ 41 

m horn Feb 45 t P h 
cyclop op ne anesthesia f f ^ * 
59 

d 1 cry r om s t up during »vr 

tm Feb 133 
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Lrtor local mSItration anesthesia 
tor Feb ]J3 

Lacerated nerves at wrist repair of 
'iprti 487 ' 

Lacerations of arteries April 3<50 
ot brain April 3P0 
of birth canal repair c\clopro 
pane for teb 6 
local infiltration anesthesia 
for Feb iss 

of^diest uall and lungs Ap„l 

ofpellds April 410 
Of heart April 484 

-niuries April 4W 
I S amputations April 545 
wns injuries April 410 

‘■■gmentons ,„|„nes „f 

T 499 500 

Injnnes April nr 

LoS7'“'=“H'" ”2 

3 IS body finder April 

*pn;°S{H 2 ei 194 

""Em’” ^P"! 48’ 
“tmions April 479 

fcau"“‘“' 475 

MenopS TcrTT"’ '‘P”' ”8 

118 estrogens in 

‘Ilseles TOr-n"^?"' 

418 -ocular in)uries April 

'iSr' m’ '^P"' 292 

operation F™ j‘n<i'eations for 

j^oeek of'lem„''"21 feoetores of 
22atcolepsv '‘P”' S20 
194 post traumatic April 

ffaem”'^? o' i4pnl 445 

“■slocation April 191 


\cr\e block sympathetic of lower 
cxtremitj April 36J 
of upper extremity April 
354 

Verves lacerated at wrist repair of 
April 487 

Vervous disorders traumatic April 
589 

system effects of trauma on 
April 377 

Neurosis postconcussional April 
399 

Vewbom hemorrhagic disease vita 
mm K in Feb 82 85 
immediate care Feb 73 
resuscitauon of Feb 55 78 
Vucleus pulposus ruptured April 
394 453 

Obstehucau hemorrhages Feb 91 
Obstetrics cyclopropane anesthesia 
m technic Feb 59 
delivery room set up during war 
time Feb 133 
m home Feb 45 
local infiltration anesthesia in 
Feb 143 

parasacral anesthesia in Feb 160 
symposium on Feb 1 
vitamin k m Feb 85 
Ophthalmia sympatheuc April 4’2 
Orbit injuries April 437 
Os calcis fractures Stader reduc 
non fixanon splint in Feb 291 
Ossifyintj epipenosteal hematoma of 
knee tea 192 

Osteochondritis of knee joint Feb 
194 

Osteochondromatosis of knee joint 
Feb 194 

Osteotomy subtrochanteric for 
fresh fracture of neck of femur 
Feb 211 

Ovary hormones therapeutic role 
Feb 113 

tumors indications for operauon 
Feb 7 

O^g^gen administration in shock 
April 325 

Packing of uterus in postpartum 
hemorrhage Feb 93 
Pancreas wounds April 570 
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Para acral ancsth a m obstetncs 
Feb 160 

Patella arucubt ng urface fr ctwre 
of /ipn/ 508 
chondntis Feb 194 
dislocatons April 50> 514 
eve on jndicacom for Apr! 
506 515 

Pelv c infections indications for 
operation Fel 8 

Pen jj n n infected \ ounds 4pni 
55 1 

PjTogoff’s osteoplast ampuutian 
April 549 

P to n n ihr aten d ai omon Feb 
23 

Placenta praev a Feb 97 

management in home Feb 49 
premature d t chmene, Feb 10 
man remcnr 1 1 home Feb 57 
reta neo with hemorrh ge Feb ; 
96 

Plasma e cimai on of amounc rc 
quired -fpri/ JJ7 
m b ms / 379 5 8 
in hemorrhage 4pr/l 536 
in shock April 335 
use of lad cat ons for April 339 
Pneumoper toneum tramabdom naJ 
Feb 177 

Pifumoro nrgenographj Feb 177 
Pneumothorav in chest n;unes 
ApnJ 478 

tens on, Apr I 474 47 f 
Popliteal burs tis Feb 196 
Porro operation loc 1 infiltration 
anesthes a for Feb IS8 
Postconcuss on neuros s ^prtl 399 
sj'ndrome Apr I 397 
P stpamim hemorrhag F b S 91 
Pregnancy hjp ft ns ve to enua of 
F b n 

in card c par enr Feb 3f 
Pregneninolone in threatened abor 
tion Feb 9 

P epatellar bursitis Feb 197 
Pressur dressings in burns Apr I 
585 

Progesterone n threatened abortion 
Fb 6 

Prolapse of cord F eh 54 
Psychonearoses iraumat etsus 
organ c injury Ap I 589 


Radivtiov njurc of escs Apnl 
410 4JI 

R ynauds syndrome April 365 
Rectum anatomy Ftb 256 
care noma Feb 221 
abd m nopenn 1 e cti n for 
Feb 55 

decompr s o procedures Feb 
244 

raoperabl Feb 244 
re ection of c I n for Feb 232 
hemut on n o re cal g ases 
Fe^ 47 

rg r of prcoperati e prep ra 
i Jon Feb 260 
ysounds April S66 
Refriger non anestl et c teeho/c 
Apnl 575 

method n treannent of «tr imT 
njores dpril 553 
Re p at on stabf sh ng n n 
born Feb IS 
paradoxical 4pril 472 
Resusc ration of n uborn mf nr 
Feb 5 /8 

Retro} ntone 1 hem h ge April 
571 

Retro ers on of uteni inJ caa « 
Sot operation Feb 3 
Ribs fr crure Apr I 476 
Roenrg n treatm nr of f etto 
o nd Ap / 351 


botiP unds Ap 5 379 
Sem lu r cart lag les ons Feb 
188 Ap / fOI 503 5W 50 
Shock 4pril 333 
in burns Apr / 3 8 577 
in hemorrhage 4pril 3 7 
ntr t en 0 fi d t) rap ut. 

Ap I 331 355 
sgns of earlj Ap il 3 ) 
therapy p nal n;an $ d ing 
ipnl 595 

traumatic pre ention and treat 
ment Apnl 321 
treatment in home Feb 54 
Sigmoid carcinoma resection 
Feb 233 _ . 

colo tom^ fr arenom 


South Peters n nad n fractures of 
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management of biliary tract disease 

FRANK H LAHEY 

Dealing as this volume does m part witli bilnry tract dis 
s'^se, presentation of this subject first from a general point of 
'It'' seems ttorth while In discussing biliary tract disease I 
"ould like to consider it from the same aspects as arc numerous 
other diseases such as h>perth>roidism tuberculosis diabetes 
prostatic hypenrophy and malignancy There seems little like 
lihood that the present surgical management of biliary tract dis 
tase Mill be greatly impro\ed or supplanted by other measures 
Alter having been intimately concerned for a number of > ears 
"ith the treatment of cholelithiasis cholecystitis and its associ 
3ted lesions ic seems to me that improvement in this field from 
oovv on must come largely through discovery of the causes par- 
icularly of cholelithiasis and lacking that earlier diagnosis of 
' disease and earlier suigery, since that is the only 

•method of treatment now available 

1'® Common Association of Biliary Tract Infection and Other Compli 
with Cholelithiasis 

one recalls the undesirable complications of biliary tract 
3cute cholecystitis pancreatitis common duct 
f ^ ^^°^®ngitis and hepatitis linked with diminished liver 
j one is convinced that delay m the treatment of this 

hyperthyroidism appendicitis malignancy and 
f diseases is the avoidable factor which results in 
^y of these unwished for senous complications 

rarely occurs until gallstones have been 
‘'Cnt for some time until a stone becomes wedged in the evs 
<"39 
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nc ducc and until the infected gjllbladder is shut off to form a 
culture tube for the gron th of organisms and the infiltntjon of 
the gallbladder wall 

The same thing is lai^eh true of p vicreatitis The direct asso 
ciation of cholelithiasis cholecystitis infections of the common 
duct and pancreatitis IS not definitely established and true pan 
creacitis apparentK does occur at ftmes unassociated with dem 
onstrable lesions in the biliary tract However with the number 
of cases in which gallstones and infection m the biliary tract 
are present and the number of cases benefited by draina|j,e of 
the common duct ont cannot fail to be impressed with the hkc 
hhood of association between the two 

In m\ mind cowni/on has always been closely^ asso 

dated with late and prolonged biharv tract infection porttcu 
larly infection and stones m the gallbladder Coitrwisier’s ku-, 
w hich IS so \ aluable and dependable suggests strongly that com 
mon duct stone occurs only after prolonged infection within 
the gallbladdei Courvoisiers law is that m the presence of 
jaundice a contracted gallbladder found at operation suggests 
chat the jaundice is due to obstruction of the duct from gall 
stone while a dihtcd gallbladder suggests that the obstruction 
is due to mahgnancv In support of the first portion of this law 
long experience with stones in the common and hepatic ducts 
his fiught me thit almost ilwivs when the gallbladder is con 
tneted down to the si/e of i pcinut is it often is i stone 
w irhm the common or licparic duct is present 

f hive further been impressed with the fict tint there is little 
likelihood fhit stones in the c«m»non md hepuic ducts ongi 
nife in the gallbladder In luv c\pe icnce stones could rareij 
piss from the gillbluldcr through the cvstic duct md into the 
common md hepitic ducts I he process is nther in nn opinion 
one of infection originating pmiculirK in the galibhdder and 
constanrlv bathing the common md hcpitic ducts through the 
cvstic duct with the rtsulrmt production of stones within the 
comm >n md hcpitic ducts 

Cholangitis exclusive of rlic occisionil infected coi»iw‘’W 
dues in the absence of stones is iargeh rehred ro inadequate 
drainage of the bibary tract due to common duct stone wWC 
m turn IS largely related to long stindmg infection and stones 
pirticuhrlv within the gallblvdder 
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Hepatitis and dnmmsbed liter junction in biliar\ tnct disease 
with the attendant danger of late biliarj cirrhosis for the most 
part are related to long standing infection w ithin tlie common 
and hepatic ducts and the bihar\ tree This infection is sec 
ondar> to stones within the common and hepatic ducts caused 
bj baek pressure stasis and infection and is also occasionallv 
due to strictures of the duct secondarv to opcrition or fibrosis 
of the sphincter of Oddi 

Earlier Diagnosis of Gallstones a Prerequisite to Better End Results in 
the Treatment of Biliary Tract Disease 
Obviously many complications which now result in morbid 
it> and mortalitv in biliary tract disease could be avoided if the 
possibility of gallstones were investigated on the basis of fewer 
symptoms at an earlier stage in the disease The more frequent 
employment of cholecv stography for indefinite upper abdom 
inal pain without haphazard administration of indigestion rem 
edits would result m manv earlier diagnoses and consequently 
better handling To wait for biliary colic is to wait for late 
stages of biliary tract disease and the dangers of complications 
“ we could convince patients of the wisdom of having their 
diseased gallbladders and gallstones remov cd at a stage w hen few 
V^^Pfoms are present and at a stage when they do not want it 
^®ther than at a stage when the symptoms are advanced 
and ihev are begging to have it done fewer patients would die 
’'n many would avoid most of the undesirable complications 

Surgery m All Patients with Cholelithiasis 
It Was an unfortunate day when the term silent gallstone 
originated There may be silent gallstones however exclusive 
t e true cholesterol stone they arc so rare that vve could well 
■spense with the term It is my conviction and that of most of 
"tt the Clinic that when a patient has gallstones (without 
rgical contraindications) he is so likely to have undesirable 
^tid complications later that regardless of whether or 
^ ^'twmediate symptoms are urgent he should have sur 
md A ^^^ortahty rate in patients having cholecystectomy 
those with advanced svmptoms is now so low (not 
Th t^ent) that we bebeve this to be a sound position 
c interpretation of cholecystography and the ngid apph 
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cjtion of this idvjce concemiog aperanon on all pmcats with 
gallstones \^h<) are good risks suggest the possibihtj of unsound 
ness unless there are certain qualifications As I have repeatedh 
uriften ue would not advise cliofecv stecconn for a patient 
with vague digestive svmptoms and simple nonfillmg of the 
gallbladder without the Msuahzation of stones On the other 
hand with a historv of repeated t>pical gallstone colic even 
though stones cannot be demonstrated and the gallbladder 
empties and fills if we can rule out all other lesions we unhesi 
tatinglv advise removal of the gallbladder In such instances 
we have several times found BB shot like stones within the gall 
bladder and complete relief of s>mproms followed cholec>srec 
tomy Patients with doubtful symptoms and onh nonfillingof 
the gallbladder should be reexamined everv two or three mondu 
and the dye repeated until consistent filling or nonfilling of the 
gallbladder is esnblishcd 

Perhaps early surgerv m all patients with cholelithiasis is an 
impractical idealism however the foregoing suggestions couli 
adi sntageousl} he emplo\ed by many fmily physicians nho 
first see these patients Atorc accurate diagnosis of many surgical 
lesions of the abdomen could thereby be attained particularly 
those about the gallbladder region duodenil and gastric ulcer 
and gastne malignancy 

Early Surgical Inveitigahon in Cases of Foisibta Mai gnancy ef 11'* 
Stomach and the Head of fhe Pancreas 

In an article on earlier diagnosis of circinoma of the stomach 
I suggested that any patient with indigestion lasting over a v'cc^ 
should have thorough imescjgjtjon of the possibilitv of these 
lesions Bv this means manv early gastric carcinomas would be 
found and the nonrecurrence ntes would be higher M^nv 
more ulcers w ould be diagnosed m their early stages w hilc fhei 
were still tractable to medical management and many patients 
would hav e gallstones removed before undesirable complicanoi's 
arose , 

In addition the head of the pancreas with its occasional earn 
circmoma of the pancreas and of the papilla can non be te 
sccted successfully In those patients w ith v ague indigestitn ana 
m those with painless jaundice we separate as far as 
those patients with carcinoma of the head of the pancreas t 
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common duct or the papilh of Viter from those Avhosc symp 
toms are due to common duct stone and so called catarrhal jaun 
dice or hepatitis The patients with carcinoma of the head of the 
pancreas and the papilla not unlike those with gallstones should 
he given an earlier diagnosis if one wishes to give them a chance 
with this relam el> new extension of surgery In many cases we 
should be able to suspect the diagnosis before appl> ing the sec 
ond portion of Coun-oisier’s law that is in the presence of 
ja^dice a dilated gallbladder is indicative that the obstruction 
IS due to malignancy When the delay m diagnosis is such as to 
permit dilatation of the gallbladder malignancy in the head of 
the pancreas m the papilla of Vater or in the common duct has 
usually been present for some time, although we should not 
cny these patients exploration If progress in the diagnosis and 
surgical treatment of earlv carcinoma of the head of the pan 
creas or the ampulla of Vater is to be made wc must be pro 
pared after thorough investigation of patients with painless 
jaundice to explore the right upper quadrant even to the stage 
opening the duodenum and investigating the papilla 

Improve^d Liver Function Following Relief of Biliary Tract Obstruction 
Infection 

non possess such great capacity for regenen 

case ^^^overy of function the situation in biliary tract dis 
paticn ^ 2 depressing one Wc have several times seen 

fever common duct stone cholangitis and Charcots 

the function of zero following relief of 

cent recovery from the infection regain 100 per 

function We cannot assume because of this, 
sure 0 ^^ long standing common duct stone w ith back pres 
attacks' f chronic cholangitis or repeated 

sibibh cholangitis do nor involve the dangerous pos 

° ^ ^dnry type of cirrhosis 

disease “^dmit that the attitude that delay in biliary tract 
dealt is almost traditional To manv of us who have 

however it is obvious that 
patients'^ possible if those physicians who first sec 

un?o Dunry tract disease will make earlier diagnoses and 

•er operative procedures 



BILIARY TRACT SURGERY A STATISTICAL REVIEW 

RICHARD B CATTELL 

Tills volume presents i s>mposium dealing with certain as 
pects of biliar) tract disease based on evperience in the Lahej 
Clinic in the managemenr of fhese cases This subject is nor pre 
sented m its entirety but rather the discussion is hmited to our 
methods in the management of some of the biliary tract diseases 
particularly those in which treatment has changed in recent 
V cars 

During the last decade an increasing interest in surgery of the 
common duct has been evident particularly in the management 
of common duct stones and benign strictures A definite chan^'c 
in the management of acute cholecystitis has taken place The 
successful management of malignancy in the pancreatoduodenal 
area has been achieved recently and improvement has taken 
place m the management of obstructive jaundice regardless of 
its cause 

A brief statistical summary of biliary tract surgery which pro 
vides a comprehensive view of this problem is presented Tie 
papers which follow deal with special aspects or conditions from 
this group of patients 

From 1910 to 194'^ inclusive 3 373 patients with gallbladder 
disease were operated upon at the Lahey Clinic (Table I) In 

TABLE 1 


G^ll AP R OPERATIO S 


\ 

G llbla<td 

I t t 

Comm D t 
Etpl cd 

C mmo D t 
Sto 

Op t 

Mo tality 

1910 194 

1 3 373 

1 29^(38 6*^) 

479(14 2'") 

10S(3 or.) 

1930-1933 

! 491 

198(40 2<^) 

! 98(20 0'"(,) 


193-H937 

1 634 

284(44 8'") 

103(16 2'"t-) 

20(3 1 

1938-1941 

' 909 

444(488 } 

128(14 I'") 


194 

287 

130(453 ) 

28( 9 8 ) 
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this group 1 ■’92 patients had their common ducts opened and 
explored and 479 had common duct stones In the entire group 
there Mere 10> deaths a mortalitx of 3 01 per cent It is inter 
esnng to obser\e that 34 or approximateU one third of the 
operam e deaths occurred in patients w itli common duct stone 
In the last thirteen ) ears ISO patients xnth malignancx of the 
liver pancreas gallbladder bile ducts and ampulla have been 
operated upon Fiftv three deaths occurred in this group al 
though vv ith 6 exceptions the operation \v as of a palliativ e nature 
In order to evaluate more recent experience we divided the 
Uv eh e V ear period between 1930 and 1941 inclusive into three 
four V ear penods and finallj listed the cases for 1 942 (Table 1 ) 
Two observations were made relative to the change in the sta 
tistics for 1942 The number of common duct explorations re 
mained about the same vet there was a marked drop in the 
incidence of common duct stone It seems likelv that this is due 
to the fact that gallbladder disease is being discovered carher 
because of careful and complete gastro enterologic studies on an 
n^tea inglv large group of patients with digestiv e sv mptoms 
Inc second observation was the marl ed reduction in operative 
niortalitv For a number of >ears it remained between 2 and 
per cent and it now is approximate!) 1 per cenr As men 
tioned preuoush the mortahn of gallstone surgery is closely 
re ated to the incidence of common duct stone and dela> ed 
reatnient of gallstones The fact that onlv 3 patients died fol 
°"ing operations on the biliarv tract exclusive of malignanc) 
oes not mean that there were few compbeated cases since this 
group includes the repair of 6 common duct strictures 4 pa 
nts vith carcinoma elsewhere in the gastro intestinal tract 
of ' Pancreatitis 5 w ith duodenal ulcer 3 vv ith cirrhosis 

^ ^ vvith perihepatic abscesses and a large number of 

tah" 1?*^' operations on the gallbladder This reduenon of mor 
tue'ea aided bj better preoperative and postopera 

'ocidence of malignancj if one includes the liv er and 
P ncreas is surprisingly high Durmg 1942 there were 29 car 
J^presenting about 1 panent with malignancy to 10 
1950 disease The inadence of malignancy from 

inclusive is shown in Table 2 In this period 151 
nrs had malignancy a percentage of 6 9 
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Table 3 shows the location of the malignancy for the longer 
period and also for IW'* In 194'* there were 29 malignancies 
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With 5 deaths Included in the "’9 cases were 4 radical pancrcaro 
duodenectomies without operame mortahts 
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SAMUEL F MARSHALL 

The treatment of acute cholecystitis presents a problem about 
unich there is no agreement as to the optimum time of surgical 
mteirennon Recently the medical literature has been filled yynth 
reports on this subject 

■Attempts have been made to classify patients \ynth acute cholc 
^ chnical standpoint into yanous groups and to 
^ k concerning yy hen operaDon should be performed 

^ "hat method of surgical management should be employed 
e r^Its in groups of cases arc cited to indicate the effecny e 
nra of such efforts to classify cholecystms from the standpoint 
egree of acute inflammanon age of panents rapidity of 
^ SMTiptoms and presence of comphcaaons 

though this effort to classify acute cholec\ suns into groups 
. ^ commendable it has caused great confusion as to proper 

detracted from the most important con 
''hich is whether the panent should be operated 
as «ri\ 35 possible and yyhether acute cholecy stitis should 
^ differential problems of acute dis 

ca^ynthm the abdomen 

Ur evpenence has been that while m most cases the diagno 
claw cholecy snas is rehtivel> easy it may be difficult to 
neid ^ these paoents mto defimte groups and to apply 

ahd ™ A. common cvpenence IS that sy mptoms 

liab^*^a laboratory findings do not alyya\s giye re 

fhp of the seventy of the inflammatory process m 

bladder (Case II) and that watchful waiting may lead to 
comphcations “ITese factors increase the operativ e mor 
j particularly m the older age group 
t IS our custom to regard cv erv case of acute cholecy suns as 
do fo operate as early as possible (Case I) This 

fluid sufficient tunc cannot be spent in restonng 

trai ^ and correctmg alterauon m blood chemistry In 
S^cose yyill do much to restore the storage of gU co- 
in the luer and prevent liver damage resulung from senous 
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inflamnuton processes ind from the shock of surgicil inter 
\cntion 

Much of the danger of tcutc cholccj sncis cm be avoided if 
chrome choJecvsrifw with stone is rccogm7ed bv the physician 
ind evaluated properK Too often patients ire advised against 
operation for gallstones incidcntaliv discovered bv roentgeno 
logic examination during orher studies There it jw srub thing; 
as hawfJess or silertt gaUstones Gistro intesnml symptoms ref 
erable to gallstones always can be elicited if the patient is 
questioned TJie dinger of serious complications among which 
IS acute cholecy suns is aluavs existent as long as stones are 
present Gallstones should be removed is carlv is possible after 
their discoverv it a time when snrgerv can be elective and 
when surgical intervention can be iccomphshcd with minimal 
risk 

It is recogmred that the opentivc mortality of acute cholc 
cystitis IS definitelv greater thin that of elective gallbladder re 
moval It is also conceded that the acute tholecvsriris commoniv 
referred ro represents an acute mfiammarorv process superim 
posed on an old chronic cholecvsfim associated with gallstones 
a process which in many instmccs could be diagnosed and 
treated before the occurrence of acute inflammation 

Many cases of acute cholecystitis represent the acute obscruc 
five type seen so commonly with obstruction of the evstic duct 
with an impacted stone In the presence of active gilibUdder in 
fection this leads to serious complications sue) as gangrene 
perforation \v ith abscess or penfonins ind acute hepatitis w ith 
jaundice It is evident that early operation will prevent the de 
velopment of such complications and will greativ reduce the 
technical difficulties and openrnc ha7ard A'lth delay edema 
and induration will involve the gastrohepanc tissue about the 
common ducr and hepatic vessels which tends ro make dissec 
tion and visuahration of the cystic irterv and cvstic duct more 
difficult and more hazardous With obstruction of the evstte 
duct It IS surpri'Jing how rapidlv inflimmation will progress and 
how early an enlarged tender gallblidder can be palpated 
through the abdominal will This tvpe of acute cholecvstms 
will rapidly become gangrenous and perforate earlv The pal 
pable mass represented by a hv drops of the gallbladder is a 
chronic process and does not present the symptoms and sign 
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of an acute mfianinntorj process ind conscqiicntK docs not 
require immediate surgical intcr\cntion 
The treatment of acute discnsc of the gallbladder would be 
simplified greatlv if the patient would present himself to the 
p ysician immediatel} after the onset of his s\ mptoms Opera 
tion could then be performed at an optimum time within si\ to 
twehe hours after the onset of s\ mptoms (Case I) before the 
evelopment of marked inflammation and complicating faptors 
establishment of a definite diagnosis e\ alu 
yion of the patients general ph\sical status and rcstoratipn of 
nuid and chemical balance 

hi that patients w ith early s> mptoms suggesting gall 

3 er disease should be admitted to hospital at ovee, w hether 
3> or night so that proper laboratory studies may be obtained 
mmc lately However often the surgeon docs not sec the pa 
If^h^^^* three or four days after the onset of symptoms 
css^ ^ evidence of a subsiding inflammatorv proc 

flnri? 1 tenderness temperature 

IT ®^*ocytosis operation can be deferred for a dav or two 
owever operation should be undertaken as soon as possible if 
menrh^^^f u^^ home for several da\s if no improve 

mator conservative measures or if a serious inflam 

Panied present m the nght upper quadrant accom 

sian^ . y temperature a nsmg leukocyte count, localizing 
These^ marked tenderness and even muscle ngidity (Case HI) 
tion ""hich often indicate impending or actual perfora 

of th ^ S^^gtene may require cholecy stectomy or only drainage 
who ^ ^ Drainage is undertaken particularly m patients 
iupc ®merh or m poor physical condition Operative fatal 
It slT m the latter group 

Ppper teemphasized that patients w ith pain m the nght 

and ch should be regarded as having an acute condition 

choiec^^ ^ admitted at once to the hospital Typical acute 

confused readily recognized but atv pical cases may be 

append P^^^'^rated peptic ulcer pancreatitis or even acute 
clusiQ *^**^'^ mfrcquentlv the sudden onset of coronary oc 
the tXTi ^ gallbladder attack Early recognition of 

g^rv Pathologic condition is advisable but very often sur 
IS imn Ki immediately because accurate diagnosis 

P * le and a catastrophe is imminent Again because of 
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thjs confusion w ith other abdominal disease operation for acute 
cholccjsfitis ma) be dclaved unci! mar! ed indammatorv changes 
have taken place (Case 111) 

Acute disease w ithm the abdomen presents so manj^ dilBcuh 
problems that the opinion of ocher consultants should be sought 
freelv and an carlj decision mide concerning suiter) Only thus 
can the surgeon av old senous complications which add to the 
operating hazards 

It IS our custom in the Lahev Qmic and we bcheve it is 
good judgment to remove the gallbladder in the majonty of 
patients with acute cholccv stitis The same cncena that indicate 
necessnv for common ducc exploration m chronic cases also 
govern the opening of the common duct in the presence of an 
inflammatory gallbladder Morbiditv and mortality in acute 
cholecv stitis have not been increased by choledochostomy over 
that noted m deceive gallbladder operations 

Ordinardv if much mdammation or mduraoon of the sub 
serous tissues is present about the gallbladder and gastrohepatic 
area we detach the gallbladder in the liver bed from the fundus 
down isolating the cvscic artery and cystic ducc and ligating 
them separarelv The common duct is visualized and opened as 
indicifcd In the presence of marked inflammation this method 
permits isolation of the cystic arterv and duct somewhat more 
easily than the routine method commonly used m this Clinic, 
that is isohtion ligation and division of the cystic arterv and 
cystic ducc before dissection of the gallbladder from itshver 
bed Cholecv stostomy IS rarely necessary and wc have employed 
It only in elderly or poor osl patients w ith gangrene perfora 
tion or abscess 


REPORT OF CASES 

Case I -A woman aged 73 veare whose previous health had been 
excellent developed pain m the right upper quadrant of the abdotrcii 
twelve hours before admission to the hospital The pain was severe 
colicky andassociaced u/fh jraoseaand vommnj. At first there was 
no tenderness ov er the gillbbdder and no palpable mass but j ^ 
after the initial svmptoms, marked tenderness and a large 
mass in the gallbladder area were noted The temperature w« vs 
F and the pulse rare was 80 The leukocvtc count was 18 100 an 
the polymorphonuclear neutn^hi! leukocytes 90 per cent new 
vcnousghitosc was given and fourteen hours vfter the onset i> 



ACUTE CUOtXCTSriTIS 


651 


tress operation ^\as undertaken under spiml nncsthcsn using a pon 
tocaine glucose solution 

a\hich vas distended tense edematous and 
niarkedl} hyperemic vas detached from the liver from the fundus 
oun isolating the cvstic arterj and the c\stic duct A single large 
1IK1 caused obstruction a\as impacted in the ampulla of 
t e gallbladder The common duct was normal and w as not opened 
e patient had an elevated temperature (never over 100 F ) for 
on) four da}s after operation She made an uneventful rccoverv 
sixteen da>s following operation 

rii ® P^hologic diagnosis was acute cholecystitis A culture of 
toe gallbladder contents revealed Bacillus coli 


07/w;7e7if — This case illustrates acute cholecystitis which was 
rcate as a surgical cmcrgcnc> The patients preoperativc 
ourse indicates the rapiditj with which inflammatory changes 
ve op cspeciall) in the presence of obstruction The unevent 
convalescence confirms the value of earl> operation 

^’■oman aged 54 jears was admitted to the hospital 
tenderni!^ attacks of epigastric pain for nine da> s and marked 
of upper abdomen immediatel> after the on 

historv of' vomiting or nausea There was a 

th^ciL ^'Sht upper quadrant pam two V ears before but 

The f r' subsided after a short time 

right obese There was moderate tenderness m the 

Ther^m quadrant of the abdomen There was no muscle spasm 
cyte 99 6 F and the pulse rate w as 88 The leuko 

^ polymorphonuclear neutrophil leuko 

Roentppn serum bilinibm was 01 mg per cent 

^rone She^ C’^anunation of the abdomen showed a large gall 
Uonunc '' ^^'^ravenous glucose and vitamin C and opera 
Unon on the third day after admission 

iirous and^h^*''^ abdomen the gallbladder was distended edem 
stoma The omentum duodenum and pvlorus of 

stone wa/ closely adherent to the inflamed mass A large 

l^ladder ^^P^^red in the ampulla of the gallbladder The gall 
iirterv and^d from the fundus down isolating the cystic 

*^^patic om 'cry indurated edematous tissue in the gastro 

Icscence nf common duct was not opened The conv a 
Patholoai ^ Patient was uneventful 
uecrotic m revealed a markedly hemorrhagic and 

infarction an acutch gangrenous gallbladder with 
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Co7}fi>ieiit —This case illustrates acute cholecystitis with ad 
mission to the hospital nine days after the onset of symptoms 
The first attack appatentl) subsided but attacks of pain recurred 
at inter\ als The pathologic process ^vas much more advanced 
than the symptoms signs and laboratorj findings indicated This 
IS frequently true of acute cholecvstms when operation is not 
undertal en until i number of days follownng the inmal attack 
Operation w ould hat e been much easier from a technical stand 
point earlier in the course of the disease and cenainly would 
hav e been less hatardous 

Case III —A man aged 42 > cars w as admitted to the hospital with 
a histon of se\ere epigastric pam and vomiting for twenty four 
hours There was a historj of duodenal ulcer with typical periods 
of exacerbation and remission over twenty y ears The present attack 
w as similar to pre\ lous milder attacks 

The temperature on admission was 98 4 F and the pulse me 
was 80 There was slight tenderness over the gallbladder and m 
the opigascrium hut no rigidity The leukocyte count was 13 6J0 
The history and abdominal findings suggested an acute exacerbation 
of the ulcer Localising signs m the gallbladder area became more 
definite w tth the development of muscle spasm The leukocy tes on 
the second day were 12 200 and the polymorphonuclear neutrophil 
leukocytes 90 per cent On the second day the sy mptoms suggested 
acute cholecv stitis and immediate operation was adv ised 

Exploration revealed a gangrenous gallbladder with adherent 
adjacent viscera The galibladdcr was dissected free from the /net 
from the gallbladder fundus down tovsard the common duct The 
cvstic artery and cystic duct were isolated and ligated separatclv 
Culture of the serous exudate about the gallbladder show ed Bacillus 
coll A cigaret dram was placed down to the foramen of Winslow 
For four days following the operation the patients course was 
stormy The temperature rose to 104 F and then gradually sub 
sided to normal There was considerable purulent drainage from 
the wound He was discharged twenty days postoperativcK 

Pathologic examination revealed a deep red mucosa and serosa 
\\ ith the galibladdcr w alls presenting greenish y cllow necrotic areas 
The diagnosis was an acute gangrenous gallbladder 

Comiietit —This case illustrates rapidly proj,ressmg 
tion of the gallbladder with gangrene dev eloping in the gsu 
bladder and infection extending through the necronc waJJ 
Gross perforation was probablv prevented by adherence ot 
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omentum and adj ce— I* a-. ^ *l:rt-:2tcs cL^ci- 

m arn\ ing at a cn—cct *" e’er- 

had been treated Ur ’^c" cal' I cHei::* p'oeesr had 
been recognized a' f"ce. crr^~ hsrc \rtn 

much earber and ^b'Cm;: — tenon a rrded 

Although the pan^ rtetr trtc a t' a err' a^t'eence 

\et he had a \ oj-’d i” esrt: r** 'cs*-’ cd n 2 te^'^al W 

nia, and the op'narr c ns’ ^-a r'C'ca^d 

SUI/«APV 

\cute choicer stitii l>c c-ai''‘'ed as an c^erg^^ 

mandmg innr'*d!2 e ad — ^ m to *’t h r^pnal 0?^2uan should 

be performed as C3rf\ as Vt HoAC-e*- su^citnr time nws 
be allowed to cstabbsh the dag- z' to csalua c the ns’ frum 
3 physical standpo"** ■ and to rts'o'c fin d. c^em cal and pro ein 
balance Tn the majo — v t/ czc' ci d«r rectfrus is preferred 

to choices stostirm 



GALLBLADDER DISEASE DIAGNOSIS AND POST 
OPERATIVE MEDICAL TREATMENT 


SARA M JORDAN 

Choi Ec>sTECTOM'\ now the standard operation for disease of 
the gallbladder is so valuable and so often a life aving proced 
urc that the finding of a diseased gallbladder to explain digestive 
s> niptoms IS iisunlly a satisfying result of a gastro intestinal sur 
V e> — satisf\ mg because a definite cure can be offered the patient 
\et not infrequentl) a recalcitrant attitude on the part of the 
patient is encountered— an attitude engendered b> the e\pen 
enccs of rehtu es or friends \\ ho still had the same s> mptoms 
after the gallbhdder \\ as remov ed Furthermore a careful an 
al>sis of the results of cholecystectomy will reveal a varying 
percentage of poor results 

Seven! factors ire responsible for these poor results first 
iniccuratc diagnosis of gallbladder disease and secondly made 
qintc postoperative care of other preopentivcK unrecognized 
digcsriv e abnormalities assotiaced vv ith disease of the gallbladder 
To these most common causes of poor postoperative results 
must be added the failure at operation to find common duct 
stones or a small carcinoma of the head of the pancreas bile 
ducts or ampulla 

The need for cholecystectomy is well recognized today 
Many of the most conservative internists have been converted 
to the need for cholecvstectomv for the so called silent and 
the presumably single stone The former often has proved 
troublesome and dangerous m later years and the htar often 
has been found to be multiple on cholecy stectomv The diagno 
SIS of cholelithiasis is m itself usually in indication for cholecy s 
tectomv even though the usual symptoms are mild or absent 
But with more patients being subjected to surgical treatment the 
need for accuraev m diagnosis and for the use of ex ery measure 
to effect good end results has become increasingly impoiranr 

The purpose of this paper is to discuss the diignosis and post 
operative medical treatment 
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DIAGNOSIS 

The -iccurac} of diagnosis of gallbladder disease depends 
upon two fundamental factors (1) the type of gallbladder dis 
case requiring surgery and (2) the diagnostic criteria ()\ which 
an accurate diagnosis is made 

I"? of the I ahc\ Clinic four conditions m the 

ga Ibladder require surgery In the order of frequency of oc 
currence the> are (1) cholcc> stitis \nth stones (2) acute 
S^tugrenous choice} stios \nth cholangitis and chole 
ochitis w ithout stones (1) papillomas of the gallbladder and 
(■+) carcinoma of the gallbladder 
in the diagnosis of cholecystitis 'utih stones, the histor> pla\ s 
® y et) important role but e\ en the most n pical histon of colic 
^ust be supported by roentgenologic evidence Ocher condi 
onsmay produce severe cohck\ pain m the nght upper quad 
ihi ^ vvnth radiation to the back chest and lower 

history alone the three conditions most 
bftcj) gallbladder colic are (1) coronary throm 

of .L j' the nght kidney and (3) acute spasm either 

and ^ or of an imtabic colon with gas pocketing 


spasm at the hepatic flexure 


. -- uexure 

^ penetrating duodenal ulcer of the 
"l ^hc second part close to the am 

so jf I ^°^tised with gallbladder disease and especially 
latter group laundice results from obstruction of the 
spt^cter of Oddi 

"v gallbladder disease may occur 

luncti ^^5 ^^^^^tions however it occurs less frequently in the 
spasm°”h The vomiting is due to the acute pyloro 

even th k attends severe pain elsewhere in the bodv 

gestn cause of the pain may be remote from the di 

^maf acute mdigcsuon with sev ere pain is noc 

^uary d*' gallbladder disease or the severe type of cor 

uf duod probable diagnosis Except in the cases 


^fduod f , ^ P^Qo^ble diagnosis H^tcept in the cases 

halves ^he ampulla jaundice with the attacks 

cholelithf gallbladder disease pracacalK certain In 

neither fever nor leukocytosis needs be present 
niav reaction within the walls of the gallbladder 

'' >th jcut cholecystitis to the re* ere gangrenous type 

c realized tenderness fev er and leukocy tosis with or 
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Without jaundice In the htter group of cases associated pan 
creatins js often present and rhe question of the optimum tune 
for operation arises With modern surgical technic the risk of 
perforation continued toxemia and dehydration without sur 
ger\ IS often much greater than the nsk of surgery even m the 
acute stage but the decision in the individual case is a matter of 
clinical judgment 

There is no characteristic history of pipilloiins of the gil! 
bladder Fhev are usually discovered through visualization of 
the gallbladder by the Graham test and because of their dan 
gerous potentialities cholccvstectomy is usually advised 

Carcinovn of the gallbladder is h! ewise not charactenzed by 
definite sy mptoms but should be suspected if jaundice and nght 
upper quadrant distress are progressively severe especially with 
the gradual onset of the usual suspicious s> mptoms of progres 
sue loss of appetite and weight Preoperative differentiation 
from carcinoma of the head of the pancreas or bile ducts is usu 
ally impossible 

In mv opinion the preoperative diagnosis of gallbladder dis 
ease even though the history and radiologic findings are definite 
should be made onlv after a careful survey of the rest of the 
digestive tract Such conditions as achlorhydria diverticulosis 
irritable colon and of course an ulcer should be determined 
preoperatu el\ All these conditions are frequently found m 
association with gallbladder disease and it is important to know 
of them preoperatu ely nor only because certain of these con 
ditions require special preoperative care but also because the 
postoperative management of such cases is such a potent factor 
in effecting satisfactory end results 

The Graham Cole test has been of incalculable value m the 
diagnosis of gallbladder disease Lil e all such tests its interpre 
ration his developed with experience For practical purpose 
two diagnostic criteria arc considered essential (1) failure oi 
the gallbladder to fill with the dye and (’’) consistent appear 
ance of irregular shadows either radiolucent or opaque witnin 
the gallbladder wall 

Orally administered dye can be considered a satisfactory tes 
only if It shows a normal gallbladder or definite shadows W 
stones but intravenously administered dve should always 
used as a check if there is nonfillmg of the gallbladder o 
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Msualization of the gallbladder with the d\ e indicates failure of 
absorption of the d\c or failure of function of the gallbladder 
however it is most important to distinguish betw cen funcaonal 
failure due to organic disease m the gallbladder itself and fail 
ure due to a temporaiv cause probablv spasm and prcsumabh 
spasm of the sphincter of Oddi which is relieved when the 
cause outside the gallbladder is corrected Such a cause ma> be 
an acute duodenal ulcer or an acutclv irritable colon and fol 
lowing relief of this condition the prcvioush nonfillmg gall 
bladder mav be normallv visualized In other words greater 


accuracj in the diagnosis of gallbladder disease requinng sur 
gen can be attained if w hen the orall) administered Graham 
Cole test IS positive for disease it is considered equivocal (1) 
until disproved b\ a negative intrav enousl> administered test 
or (2) if after a period of treatment of an associated peptic ul 
cer or irntable colon the intrav enous!) administered test is again 
positive At the Lahe> Clinic we do not usuallv consider faint 
lung and slow empt> ing of serious import unless associated w ith 
opaque or radiolucent shadows indicating stones These less defi 
niie findings are due usuall) to functional disturbances or pos 
^ 2 nuld inflammator> process in the gallbladder from 
' 'Oh recover) on a medical regimen is possible 


POSTOPERATIVE MEDICAL TREATMENT 

"ork of Ivrj and his colleagues on the ph)siolog> of the 
^t) tract has shown cvpenmentailv what has been confirmed 
gallbladder with its bile reser 
pressure regulator) mechanism is associated intimatelv 
show ^ ^ function of the duodenum Specifically his results 
other things the effect of duodenal irritation and 
Product^^ tomcit) of the sphincter of Oddi and the 

the r\r latter of dilatation of the common duct and 

Oddi ^^Tiile the tonicit) of the sphincter of 

abnorm after cholec) stectom) ic ma> later become 

^uct With' again cause dilatation of the common 

the svni right upper quadrant pain In such an e\ enr 

produced ^^Penenced before choIec) stectomy mav be re- 
basic cause *^uodenal irntanon and irntabilitv mav be the 
Its c recurrence of pam if becomes necessarv to 

uses and to administer appropriate treatment 
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Duodcml irritabilit> may be the result of a localized duod 
enjtjs or even more frequenrij part of an irritable colon syn 
drome so frequently the cause of digestive symptoms This 
syndrome is the cause of many of the symptoms of chronic dys 
pepsia often ascribed to gallbladder disease with which it is 
very often associated Duodenal imtabiJity by its effect on gall 
bladder function iniy conceivably play a definite part m the 
stasis of bile within the gallbladder to which Ivy states the for 
mation of gallstones may well be ascribed Certainly cholecys 
tectomy docs not cure an irntable digestive tract and equally 
certain the symptoms so often ascribed to gallbladder disease 
will return unless the imtible digestive tract is treated Secre 
tory abnormalities such as achlorhydria or hy perchlorhy dna 
should likewise be considered m the postoperative regimen In 
our experience divemculosis and irritable colon arc often pres 
ent m association with gallstones 

The period of postoperative convalescence can be ideallv 
utilized to the best advantage of the patient and with the great 
est ultimate satisfaction to the physician if all digestive abnor 
malities receive intensive treatment Only those relatively few 
patients with a history of attacks of typical gallstone colic m 
whom the pain and vomiting are obviously due to transient 
hypertomcity of the sphincter and dilatation of the ducts with 
associated pylorospasm and m whom the digestion between 
attacks is entirely normal should be treated by cholecystec 
tomy and routine postoperative care 

It IS necessary in view of our experience to add that the 
converse of the above is also true that is neither the acute nor 
chronic peptic ulcer nor in fact the irritable colon can be 
treated satisfactorily by medical management in the presence 
of gallstones Even in those cases in which there have been 
no attacks of gallstone colic but only the s> mptoms of irn 
table colon or of ulcer cholecystectomy should be done n 
gallstones arc demonstrated in order to procure the best k 
suits from ulcer or bow el mamgement as w ell as to avoid t e 
complications of cholelithiasis . 

Another observation valuable to us is the fact tint m cases oi 
cholelithiasis m which operaaon was postponed for legmnwK 
reasons the dietary management best adapted to the avoi i 
of g illstonc colic need not be the traditional fat free die 
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iniy include some far pro\ idcd it is not in the form of fried 
foods Normal amounts of crcim and butter if included in an 
otherwise casilj digestible diet arc cntireK innocuous and ma\ 
he included in small quantities esen in the diet of the patient 
treated preopenmeh for obcsit\ Ihcsc fats nn> also be in 
eluded in the postoperative diet of gillbladder patients The 
stimulation of cholec) stokinm b> acid fat contact w ith the in 
testinal mucosa need not be avoided if duodenal irritation can 
he prevented and this is best accomplished bv the use of bland 
easil) digestible foods used in the treatment of the irritable di 
gestive tract 

In conclusion the question of prophylaxis m gallbladder dis 
case provokes a brief discussion and in this matter also the 
worl of Ivy and his colleagues bla/cs the tnil Biliarv stasis 
"ithinthe gallbladder presumabl> predisposes to infection and 
stone formation Biharj stasis ma\ be due to duodenal abnor 
mantles which result in a hypertonic sphincter of Oddi which 
nils to relax when the gallbladder contracts The causative 
duodenal abnormalities ma> be of an organic nature such as 
duodenitis or maj be of a functional nature such as the irritable 
or spastic duodenum In either case the recognition and treat 
'TT digestive disturbance ma> well be a pro 

P > lactic measure not only against more serious organic disease 
m the duodenum such as ulcer but also against disease within 
the gallbladder 



THE differential DIAGNOSIS OF GALLBLADDER 

disease and coronary heart disease 

DAVID I RUTLEDGE 
HISTORICAL MATERIAL 

It has long been recognized that the relationship between 
gallbladder disease and coronor) heart disease is more imolved 
than the problems encountered bj differential diagnosis Bab 
cod ® in 1909 recorded 3 cases of cholccystins with anginal 
pain and later discussed the improvement that occurs folimvmg 
surgerj This relanonship has been noted by rnari> invesagators 
including Mavo” Hambuigcr" Schwartz and Herman “ and 
others * " 

The speculation of various observers as to the probable mech 
anism of the relationship between the two organs is interesting 
At first the bile salts were considered the primary offender 
De Mussev* as early as 1878 said that the cardiac murmurs 
sometimes heard dunng gallbladder attacks were due to the 
paral) zing effect of the bile salts Gangolphe* behei cd that the 
cardiac disturb ince resulting from gallbladder disease was due to 
the deleterious effect of the bile salts on the papillary muscle 
and Fabre^ said that m\ocarditis was due to the accumulation 
of bile salts m the blood In 1907 Riesman** reported 2 cases 
of cardiac murmurs heard only dunng an attack of gallstone 
cohe and suggested that they were due to cardiac dilatation 
second an to pam 

As the theon' of focal infection gamed credence the diseasw 
gallbladder w as suspected as a focus The w ork of Rosenou 
seemed to indicate more than a casual relationship betw een dis 
ease of the two organs The clinical observation that the removal 
of a diseased gallbladder frcquentl> benefited cardiac disease 
strengthened this view However a warning note was sounded 

'^Vrlhus ‘ when he said fhaf further work was necessary to 
establish definitely the relationship between disease of the two 
organs 
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The suggestion of a cholcstero! diathesis predisposing an indi 
\idual to concurrent disease m the two organs is interesting 
but requires further proof before it can be accepted More re 
centi) the \\ork of Gilbert*® and Ouen*® has indicated that a 
diseased gallbladder ma) be the source of refle\ action resulting 
in constrictions of the coronar) arteries 
In the differential diagnosis of gallbaldder disease and cor 
onar} heart disease e need to establish then not onlj the organ 
which IS causing the particular ^mptom comple\ but also 
whether disease of both organs is present, and if so whether 
the gallbladder condition is affecting the heart 

PHYSIOLOGY 

Before discussing the \arious diagnostic points it seems wise 
to re\ie\\ bnefl> certain basic physiologic facts 
The heart receives its nerve supply from both the vagus and 
s> mpathetic nen es Afferent impulses from the heart are earned 
b> the sympathetic nervous svstem via the middle and inferior 
cardiac ntnes and their corresponding cervical ganglia the 
w hite rami and posterior roots of the fiv c upper thoracic nen es 
c Painful impulses from the heart are distnbuted to 
^ portion of the first to fifth thoracic segments of the 
cord In many persons the distnbution seems to be more ex- 
tensive than this involving to a limited degree the ccnical seg 
mwts and the thoracic segments dow n to the ninth 

he afferent impulses from the gallbladder area travel in tlic 
rig t splanchnic ncnc to the celiac ganglion from which thev 
uc distnlnucd to the thoracic segments of the cord chiefly on 
'c right These arc distributed chieflv to the eighth to tenth 
^^gments but Ashkena? has demonstrated that the gall 
Connected to the central nerv ous sy stem by afferent 
“'re far more numerous than wc were formerlv 
rhp elie\e He savs that the impulses are distnbuted from 
. twelfth thoncic segments on the nglic and the fifth 

w ^ segments on the left Somatic nerv es connected 

^P***3l segments detenmne the zones of the bodv to 
«h^^ the pam is referred 

of there is overlapping of the segmental distribution 

forcnnl"^ f ? structures which form the basis 

c o the difficulties encountered in the differential diag 
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nosjs of pajn ongmaring in either structure Recent/> attention 
his been centered on certain reflexes ivluch may be equally 
important 

In 1926 Anrep’^ described a reflex yasoconstncuon of the cor 
onaiy arteries of animals consequent on the increase of mtra 
cephahe pressure It was felt that this was by way of the vagus 
nenc and was mediated through the carotid sinus Dietnch and 
Schw eigl w orking w ith von Bergmann * ha\ e demonstrated that 
distention of the stomach m dogs caused a decrease m coronary 
blood flow If hiatus hernia was present also this was more 
marl cd and it did not occur after the administration of atropine 
Gilbert and Sliendan’“ hive shown in animals that a diminution 
of coronarj blood flow can be produced by distention of the 
gallbladder Ths seems highi} significant and mav explain the 
iniprov cment reported in coronar> sclerosis after removal of a 
diseased gallbladder Miller** suggests that a general autonomic 
reaction maj be sec off m disorder of either the gallbladder or 
coronar> arteries which nuy add further difficulties in dis 
tinguishing the origin of pain that ma> arise as a result of the 
common afferent p3thwa>s 

HISTORY 

In the differential diagnosis of gallbladder disease and coronar) 
disease the family lustory should be m\ csiigatcd The tendency 
of both conditions to occur in members of the same family is 
well rtcogmzed Next it js worth while to consider whether 
the patient is a fit candidate for either or both conditions Th 
tendency for coronary disease to occur in men and for gall 
bladder disease to occur m women js worth remembering Faulk 
ner and his co w orkers*^ found the ratio of males to females in 
coronary diseise to be 4 to 1 avhilc the exact reverse was true 
in gallbladder disease Age likewise is an important dia^osnc 
point Fonnerly we were taught that coronary 
w as a condition of the middle and older age groups While t 
JS true for women an ever increasing number of cases of cor 
onary disease m young men js being seen Recently at the a c; 
Chnic a case of unquestionable angina pectons was 
m a man 21 years of age Coronary disease is still rare m 
under 50 while gallbladder disease is not uncommon in 
tendency for gallbladder disease to be more common m wo 
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who have borne children should be remembered Obesity un 
fortunately is i contributing factor in both conditions 
The most important evidence for the differential diagnosis 
can be obtained from the histor> of piin 
Type of Vain —In both gallbladder disease and coronary heart 
disease a \Mde variation in the intensit) of pain exists however 
in gallbladder attacks it is more constantly severe The pain of 
coronary disease is described as an oppressiv c or choking sensa 
tion while the pain in gallbladder disease is more lancinating 
in character The pain in coronary disease tends to be constant 
until relieved, while the pain of gallbladder disease is more 
colicky in nature A patient m an attack of angina usually re 
mams quiet If the pain is prolonged, as in an occlusion he may 
seek relief by moving about A patient in an attacl of gallblad 
der colic is apt to thrash about 

Location of Pm«— The pain of coronary disease is usuallv 
located beneath the upper portion of the sternum or if it starts 
elsewhere it quid ly reaches its greatest intensity in this region 
The pain may appear m the epigastrium throat back or cither 
arm One ordinarily expects the pam in gallbladder disease to 
start m the epigastrium and spread along the nght costal margin 
however it may be located beneath the lower portion of the 
sternum or may start in the back When the p iin of gallbladder 
disease appears in other areas of the abdomen it is seldom con 
fused with cardiac pain 

Radiation of Vam —The characteristic radiation of pain in 
coronary disease is down the inside of the left arm Less fre 
quently the radiation is down the inside of both arms or into 
the throat epigastrium or bad When the pain radiates to the 
back it may be diffusely distnbuted along the vertebral column 
rather than localized The pam of gallbladder disease character 
istically radiates through to the back w ell localized in an area 
near the angle of the right scapula 
Precipitating Factors —Pam that consistently can be brought 
on bv effort and relieved at once b\ rest is almost certain to be 
due to coronary disease Pam precipitated by emotional dis 
lurbances or exposure to cold nr is apt to be coronary m origin 
If the pun occurs at rest and subsides quickly one should think 
of angina of rest If it persists a coromrv occlusion must be 
considered and other evidence such as an electrocardiogram 
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maj be needed to establish the diagnosis Pain associated with 
the taking of food ma> be due to either condition however in 
coronar> disease the piiti usuallj occurs immediately after cat 
mg It usually accompanies what may seem to be an insignificant 
amount of effort however gastric dilatanon alone can produce 
angina The pain of gallbladder disease is more apt to appear one 
half to seieral hours after eating certain types of food such as 
those high m fat In angina the quantity of the food is more 
important than the quality 

Relief of Pdin—Pim relieved by rest alone or bj the belch 
mg of gas 15 apt to be angina pectoris The latter pam is prob 
ably due to a Tcfie\ constnciion of the coronary arteries Pain 
relieved instantaneously by such vasodilators as nitrogljcenn or 
am j J nitrite is apt to be angina ^^^ereas these drugs may reliev e 
g^istonc colic lehef is seldom as dramatic as m angma pectons. 
Incoit>nar> occlusion the v asodtlarors are less apt to be effective 
Alorphme is usually effective in relieving the pam of either cor 
dition Frequently the administration of oxygen will relieve the 
pam of coronary disease vv hercas it has no effect m gallbladder 
pam 

Indtgeiucnj —Nausea v omiang and gaseous indigestion may be 
expected with a gallbladder attack unfonunately they also fre 
qucmly accompany coronary thrombosis One should remem 

her however that sometimes nausea and vomiting arc the result 
of morphine given for the relief of pam If the indigestion is not 
iccompanicd by pain and occur: several hours after citing gill 
bhddcr disease is suggested 

PHYSICAL EXAMINATION 

Perhaps the most important physical finding is jiundice since 
It almost alw v> s points to gillbHddcr disease \\ hereas jaundice 
with coronarv disease docs occur it must he regirded ts rare 
unless congcsfne heart failure Ins supervened 

In an acute gillbladder wack. one expects to hnd tenderness 
and ngiditv in the u}aper abdomen and for several divs after 
the pam has subsided the findings tend to persist These svnip 
toms miv also accompany coro-narv occlusion however they 
do not persist as they do m gallbladder disease 

Posiave cardiac findings may prove helpful but all too m 
quentlv they are absent A pericardial friction rub suggests 
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mvocardial infarct accompanied b> pcncarditis Gallop rhythm 
and muffling of the heart tones arc suggestive of coronary dis 
ease however obesitv will also produce the latter A heart 
murmur is not nccessaril) significant as far as coronary disease 
IS concerned since this finding has been reported during attacks 
of gallbladder disease An exception is the aortic diastolic mur 
mur heard m aortic regurgitation on a luetic basis Accompany- 
ing this condition there is frequently a narrovvang of the cor 
onarv vessels at their origin resulting from luetic aortitis which 
gives nse to anginal pain The presence of tachycardia is not 
helpful but fibrillation or frequent premature contractions are 
more suggestive of coronary disease Signs of congestive heart 
failure point to coronary disease but an enlarged and tender 
liver may accompany cither condition 
The general signs of collapse such as svveaung falling blood 
pressure rapid pulse and prostration accompany both condi 
tions Not mfrequenclv patients with coronary infarction de 
velop an ashen gray color which is not ordmanly seen with 
gallbladder disease Anxiety concerning impending death and 
psychogenic disturbances are more apt to occur in coronary 
disease 

LABORATORY AIDS 

Laboratorv examinations may not give much help without 
the use of electrocardiographic and roentgenologic studies The 
ordinary procedures such as white blood count and sedimenta 
tion rate mav be normal abnormal or equivocal m either con 
dition An increased scrum bilirubin points toward gallbladder 
disease 

Roentgenologic exavmiation is an invaluable aid Whereas a 
flat plate of the gallbladder region may not reveal stones the 
combination of x ray and gallbladder dye such as sodium 
tetraiodophenolphthalein offers a satisfactory method of deter 
mining the status of the organ The revelation of stones or a 
nonfunctionmg gallbladder when the dye is admimstered by 
route is about 98 per cent efficient The number 
° j gallbladders that present a normal roentgenogram 

« difficfflt to determine but Dr Kiefer of the Department of 

astro Cnterologv of the Lahcy Clinic believes that about 80 
per cent of diseased gallbladders will present detectable roent 
gcnologic abnormalities 



666 


DAVID I RITTLEDGE 


With the ndvcnt of the use of chest leads the \aluc of the 
cfcctroccrrdioi^nph m coromry heart disease has increased 
W olferth saj s that he fm nor seen a case of coronary occlusion 
prosed at postmortem e\aminition without electrocardiographic 
csidcncc when chest leads m addition to standard leads have 
heen used I he ST segment and T wa\e changes are well 
described and need no repetition here Occasionally conduction 
disturbances such as delayed A V conduction or bundle branch 
block dev elop as the great ma)ontj of these are on the basis of 
coronar> disease this wall aid in the diagnosis The changes 
ordinarily take place within a few minutes to an hour after 
occlusion but m case of doubt several tracings should be taken 
since occasionally the changes arc delayed for as long as twenty 
four hours It should also be remembered that clectrocardio 
graphic changes may be the result of previous trouble and not 
neccssanlv indicate that the myocardium has suffered a fresh 
insult Serial electrocardiograms are helpful since m a recent 
infircrion there is apt co be variation from day to day It should 
be pointed out however that T wave changes have been re 
ported with gallbladder disease Fit? Hugh and Wolferth 
Ivive reported 6 cases which showed negative T waves in leads 
1 and ■’ that became upright following the remov al of diseased 
gallbladders Since these patients had angina with effort it must 
be assumed that they had coronary disease but it is entirely^ pos- 
sible that the diseased gallbladders w ere exerting an unfav orable 
influence on the coronary disease 

COMMENT 

Having discussed the points that suggest gallbladder or cor 
onary disease there is still the possibility that both conditions 
mav exist in the same patient and simultaneously give nse to 
svmDtoms The tendency of rhe two conditions to coexist has 
been stressed frequently as has also the relief that sometimes 
mav be afforded a patient with coronary disease by the removal 
of a diseased gallbladder 

If the physician cannot determine definitelv whether a given 
attack IS due to gallbladder disease or coronary occlusion ne 
should be content with watchful waiting as a diagnosnc and 
therapeutic aid “Ihere is little danger in delaying surgery for 
acute gallbladder disease whereas irreparable damage may e 
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done if surgery is undertaken soon after coronary occlusion In 
most instances two or three da>s will suffice to determine 
whether a coronar> occlusion his occurred 
In conclusion, I should like to emphasize that coronary disease 
should not be considered a contraindication to surgery of a 
diseased gallbladder If it can be demonstrated that congests c 
heart failure is not present and there has been no coronary oc 
elusion yyithm ninety days surgery can be considered a rcla 
tiyely safe procedure 
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SURGERY IN CASES OF FAULTY VISUALIZATION OR 
NONVISUALIZATION OF THE GALLBLADDER 

MARTIN L TRACEY 

Iv follow up studies of lai^e senes of cases of gallbladder 
disease the so called chronic choIec\ sntis the consensus is 
that surgical treatment m most instances is unsuccessful ^ ^ On 

the contrarj the results of cho!ec\stectom\ for cholebthiasis 
)ustif\ this procedure unless contraindicated bv the patients 
general condition 

Chronic cholec>sntis a condition without reliable diagnostic 
criteria is difficult to confirm Because the postoperative patho- 
logic report on the gallbladder is seldom negative it is often 
assumed that the sv mpcoms arc caused b) the gallbladder How- 
ever the changes m most gallbladders namely lymphocytic or 
leukocytic infiltration may be degenerative rather than inflam 
matory as suggested by Wilkinson® who in 1937 reported a 
series of 1 032 consecutive cases of cholecystectomy at the 
Lahey Clinic In 933 of these patients (90 per cent) stones were 
found 

Statistics generallv show that 30 to 50 per cent of gallbladder 
operations are done for noncalculous cholecystitis and post 
mortem reports show that 66 per cent of persons ov er 40 have 
noncalculous cholecy stitis ^ manv without anv symptoms Cat- 
tell and Kiefer' reported that 90 per cent of patients w ith stones 
in the gallbladder had a good result following surgery and chat 
per cent of patients w ithout stones w ere unimprov ed O Don 
analvzing 7 000 operations for chrome cholecystitis re- 
^rted over a thu’d as complete failures Jones reviewung 
Donnell s paper, said that gallbladder surgery in such cases 
IS the result of wishful thinking, and that more adequate studv 
requentlv will demonstrate that the symptoms are due to simple 
iteration of gastro intestinal function resulting from faulrv 
owe! habits peptic ulcer colitis hepatitis or unnarv tract 
nisturbances 
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from these considerations ic seems important to realize thit 
1 visuali/ed homogenous shadow of the gallbladder despite its 
dcnsit) sire or reaction after a ftt meal should be ignored at 
least temponrily Such varnnom m density sire or reaction to 
the C raham test should not constitute t stimulus for earl) s«r 
gcr> bur indicate the need for further stud) Too man) factors 
affect the concentration of dye m the gallbladder and us empt> 
mg to justify the faulty xisuahranon with the Graham test as 
the important entenon for operation 
When the physician is confronted with a patient wath chronic 
indigesnon who has had a fault) visualization of the gallbladder 
m the absence of biliary colic or jaundice several factors should 
be checked Since the oral method is gcnerallv used for prac 
tical purposes it is wise to find out whether the patient took 
the dye and liow ir w is retained Vomiting before forty mmutes 
after ingestion of the dye will usually interfere with obtaining 
a roentgen ra> shadow Diarrhea from the dvc will occasional!) 
mrerfere with visualization Sometimes pttienrs in their con 
sciousness of present disturbances forget past symptoms which 
might bear on visualization of the gallbladder Gircful re mqinrv 
may reveal a histor) of peptic ulcer Severe attacks of long for 
gotten pam might mean biliary colic or perforjoon of a viscus 
b> a gallstone with production of an internal biliary fistub 
Past operations should be rcchccked especially m the presence 
of upper abdominal scars If surgery was performed elsewhere 
communication with the surgeon may be necessary as patients 
are not always sure whether the gallbladder was removed 
In questionable instances a banum study of the stomach small 
intestine and colon even though negative for organic disease 
will give valuable information Not mfreqiientl) duodenal ulcer 
and rarely an internal biliary fistula will be demonstrated and 
provide valuable information affecting gallbladder visualization 
Liver function tests may add credence to a suspicion of hcpatjc 
disease Medical treatment sufficient to control such factors as 
affect gallbladder visualization especiafiy peptic ulcer and fauhv 
bowel habits with cathartic excess will allow visualization ot 
the gallbladder The adequacy of treatment must be kh to the 
clinical judgment of the physician but it need not be longer 
than five to ten days ® fn the recheck after treatmenf the gJii 
bladder dye should be given intravenously unless contnnnu^ 
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cated to elimimte the indefinite factors of ingestion and absorp 
tion in the oral method 

The length of treatment of allied conditions should not be 
long, because of the nsh of unnecessar> delay Patients with 
stones silent or causing colic and patients with rechecl ed non 
visualization of the gallbladder without demonstrable cause 
should be operated upon early because of the subsequent un 
predictable possibilit) of an acute inflammatory process in the 
biliarj tract liver damage with repeated colic pancreatitis 
jaundice and biliary obstruction If the gallbladder contains 
stones or is suspected of containing stones or being infected the 
patient should be urged to have a cholecystectomy under favor 
able conditions rather than to await an acute attacl requiring 
an emergenc) operation If the patient elects to dela> surgery 
the responsibility should be placed on the patient and the rela 
tives ® 

A dull nght upper quadrant pain or ache associated with 
flatulent indigestion is often a separate entity Questioning may 
elicit the fact that such pains arc muscular aggravated by pos 
ture motion and occupation and improved by rest change of 
position vacation or other changes in habits Neurologic e\ 
amination roentgenologic examination of the thoracolumbar 
spine and pyelograms may yield a diagnosis Faulty visualization 
md even nonvisualization associated with such myalgias spon 
f ^ and fibrositis arc often functional and rechecl 

u Graham test will show a norma] response after treatment 
of the functional indigestion or nonbihary digestive affections 

CONCLUSIONS 

Dy sfunction of the gallbladder after a fat meal and non 
visualization m the absence of bilnrv colic or jaundice do not 
indicate a need for immediate decision as to surgery Cholecysto 
graphic tntena often change after bnef treatment of indigestion 
0 nonbihary ongin Failure to diagnose and treat coexisting 
isturbanccs is often the cause of a faulty visualization with the 
raham test such failure to appraise coincidental affections 
- recurrent or persistent trouble after cholecystectomy 
s\ ndrome Since results of 
cholecystitis have been gen 
ests m the absence of bilnrv 


V , ° called postcholecystectomy 
c o ccystcctomy for noncalculous 
erally poor with faulty Graham i 
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colic or jaundice the folloMing entena for surgery arc deemed 
proper ® 

1 Elinuranon of all other causes for symptoms 

2 Sufficient pain to warrant relief by surgery 

3 A highh suspicious rechecked Graham test 

4 Lad of relief bs medical treatment of suspected or con 

firmed cocMStini, digestive disturbances 
Such careful cviluation would result m better results m gall 
bladder surgery few er operations for noncalculous cholecy suns 
with less trouble postoperatu el> from overlooked funcuonal 
indigestion This plan resrncts gallbladder surgery almost en 
tirely to patients w ith stones acute inflammatory processes and 
nonvisuahzation or faultv visualization independent of e\tcmal 
factors It will wd in separating those digestive syndromes often 
attributed to gallbladder disease per sc but remediable by treat 
ment of gastric or intestinal particularly colonic dysfunction 
which often accounts for faultv or nonvisuahration with the 
Graham test 
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PREPARATION OF THE JAUNDICED PATIENT FOR 

OPERATION 

RALPH ADAMS 

No medical subject has stimulated more thought and been 
productive of more bnlliant discoveries than the care of the 
jaundiced patient For a half centur> the frequency of lesions 
causing biliar) tract obstruction vvnth corollary jaundice h^ 
been a challenge to perfection of surgical procedures applicable 
to the hiliar> tree Although b> 1930 surgerv of biliary disease 
had achieved a high degree of excellence and standardization 
jaundiced patients continued to die m disturbing numbers either 
during or shortly after operation The principal reasons for death 
were hemorrhage evisceration pernicious vomiting and diarrhea 
intestinal atonv and distention or the so called hepatorenal 
svndrome Inadequate knowledge concerning the principles of 
nutrition was responsible for much of the morbidity and mor 
talitv From biochemical and expenmental animal research has 
come new knowledge of nutritional processes which alert 
clinicians have been quick to apply to preoperative preparation 
with the result that surgery on senousK ill jaundiced patients 
his become relatively safe 

The purpose of this article is to record the program bv which 
jaundiced patients at the Lahey Clinic are now prepared for 
operation Whether the jaundice is hemolytic toxic infectious 
or obstructive in origin is not pertinent to the problem under 
discussion except as it may alter details in preoperative prepara 
lion Familial hemolytic jaundice with a large spleen alcoholic 
cirrhosis with carcinoma of the sigmoid catarrhal jaundice with 
j coincidental surgical problem common duct obstruction caused 
by stone and carcinoma of the ampulla of Vater have in com 
mon the feature of jaundice and the probability of hv er damage 
If the hazards inherent in the jaundiced state can be controlled 
preopcrativeiv the risk of operation is reduced essentiallv to 
that of the undcrly mg disease 


673 



674 


RALPH ADAMS 


LABORATORY TESTS 

Although dmica} obsenaoon seasoned bv experience is the 
most important guide m deading -when a patient is ready for 
openrion laboratory rests >ieU uluable objccmc data on the 
physiologic status and ^\hcn such tests are repeated at intervals 
dunng the period of preparation they indicate the rate of re 
sponsc to therapy Almost routinely the following laboratory 
dan irc recorded (1) complcrc blood count (’) urinalysis in 
eluding tests for bile (3) nonprotem nitrogen chlorides serum 
protein serum bilirubin lex els, blood grouping Hmton reaction 
prothrombin time and henwtocnr (4) hippunc acid bromsulf 
alem and Takata Ara tests (5) stool examination for urobilin 
(6) on occasion cholesterol quantitative van den Bcrgh cho 
lestcrol ccphalm flocculanon test albumin globulin ratio glucose 
or gahetose tolerance rest and (7) cholecy stogram 
EVALVATtON AND THERAPV 

The program of rreatmenc is designed to achieve two basic 
objectives (1) protect or restore the ability of the liver to 
sv nthesizc store and mobili/e gly cogen elaborate prothrombin 
and form bile and (2) maintain kidney function 
Dief 

The hnc essential in treating a damaged iiv cr is adequate car 
bohy drate intake \\ ithouc an abundant suppJv of carbohydrate 
gheogen cannot be synthesized and without glycogen the 
deroxifying and reformative processes of the liver are severely 
handicapped In the absence of sufficient carbohydrate the liver 
stores fat and is reduced m efficiency An excess of dietary fat 
may accentuate existing damage by accumulating m the liver 
for lack of gly cogen to complete its combustion Chronic alco 
holism and Jack of vitamin B also lead to storage of fat m the 
liver Protein metabolism is connected intimately vvith liver 
function particularly in the detoxifying processes by which 
the orgamsm is protected from noxious agents including anes 
thetics In spite of the well known protein spanng action ot 
carbohv drate it has been recognized in recent > ears that mod 
erate quantities of protein are benefiaal especially when the 
jaundice is of the obstructive type Apparently the proteins oJ 
milk and eggs are more beneficial than those of meat 

Determinations of serum protran percentage albumin globu m 
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ratio and cholesterol le\cl arc helpful in deciding upon the diet 
required to offset the disturbed mcrabolism of fat and protein 
Usuall) a high carboh) drate moderate protein low fat diet 
is needed Using as an example a patient with marked nutn 
tional deficiencA weighing 155 pounds (70 kg) such i diet 
ma\ be expressed in three waxs (1) carboh) drate 75 per cent 
protein 20 per cent fat 5 per cent and calorics 3 600 (2) car 
boh) drate 9 protein 3 and fat 0 5 gm per kilogram of bod\ 
weight and (3) carbohxdrate 630 gm protein 210 gm , fat 35 
gm and calories 3,675 

This diet IS based on the pnnciplc of giving enough carbo 
h) drate to pre\ent protein loss enough protein to effect li\er 
regeneration and repair and little enough fat to prevent liver 
storage It is vaned in accordance with individual requirements 
The fat content is rarel) raised above 5 per cent but the per 
centage of carboh) drate ma) be reduced as low as 50 and that 
of protein raised as high as 45 If the carboh) drate intake falls 
below 300 gm 10 or 20 per cent glucose is giv cn as intrav enous 
supplement Proceeding on the theor) that intrav enous glucose 
solunon provides an incenme to gl) cogen formation all jaun 
diced patients preoperativ el) are given at least 1 500 cc (usuallv 
10 per cent) of glucose solution dailv even though the oral 
Carboh) drate intake mav be satisfactor) 

InTiihn IS not used unless actual diabetes exists The proposal 
tor Its use m the nondiabetic patient x\ as based upon resulting 
increased gl) cogen storage However the insulin induced stor 
age of gIv cogen mav be more marked in the muscles than in 
the liver where it is most needed The administration of insulin 
on evidence of a low glucose tolerance curve alone is also un 
sound without collateral evidence of actual diabetes because 
the damaged hver may^ cause high low or variable blood sugar 
readings and effective gl) cogen formation still proceeds if 
adequate carboh) drate intake is assured If the protein intake 
falls below 100 gm supplement is provided in tht form of 
protein concentrate transfusions or intravenous ammo acid 
therap\ 


Bile Salts and Vitamins 

Failure of deliverv jnto the intestinal tnet of suitable quanti 
ties of the bile constituents notablv the bile salts results in 
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absorption of essential uramins or their precursors into 
the blood stream Vitamins A D E and K being fat soluble 
require the presence of bile salts before they ma> be absorbed 
through the intestinal wall Therefore the hemorrhagic diathe 
SIS skeletal decalcification or night blindness resulting from 
deficient absorption mij be expected in chronic advanced liver 
disease biharj fistula or common duct obstruction It should 
be remembered that clinical jaundice is not necessanl) a feature 
of either chronic liter disease or biharv fistula and thir the 
jaundice of common duct obstruction bears a coincidental but 
not causatu c relationship to the hemorrhagic diathesis Bilirubin 
by Its mere presence m the blood has no adverse elfect upon 
the dotting mechanism but its estimation is of value m de 
termining the mtensirv of jaundice and to some extent its dura 
non Together with quantitative determinations of the urinar) 
urobilinogen output the serum bilirubin estimation can be used 
to measure the extent of injur> to the iner and if the biliarv 
obstruction is complete the cfficienc> of renal funefton The 
latter can be determined b> test of stool urobilin daii> over a 
three day period or by search of the duodenal contents for bde 
constituents 

'\lthough concentration of bile salts may be estimated bv 
studv of duodenal contents that of vitamin A by biophotometcr 
readings of dark adaptation that of vitamin D indirectly bv 
keletal roentgenograms or calcium and phosphorus values the 
reasonable convenient and accepted method of establishing 
failure of fat soluble vicaniin (specifically viramm K) absorption 
IS bv determination of the plasma prothrombin concentranon 
If subnormal percentages arc found a water soluble denvative 
of 2 methyl-'I 4 naphthol qumone is given parenterally daily in 
3 to d mg quantities until normal values arc established and 
continued at intervals of two days as necessary to maintain an 
adequate level A transfusion of fresh blood (whole or citrated 
but not bank preserv ed) will often hav e a dramatic effect in 
stopping hemorrhage due to lack of v itamm K because of the 
vitamin K. content of the transfused blood The response « 
transiton and rarely lasts more than twenev four houK but 
as initial therapy it is importantfor not only is vitamin K made 
immediately available but depletion of blood cellular elements is 
corrected Oral admmistntion of vitamm K. or bile svlt prepara 
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tions IS not necessnrj ^\hen vinmin Kis gi\cn parenterally how 
ever bile salts (15 gm daily are sufficient) arc gi\en by mouth 
as are concentrates of Mtimins A D and K if the preparator> 
period IS to be more than a few days in length If the jaundice 
IS obstructive in ongin bile salts are ^vlthheld or given spanngh 
until after release of the obstruction because of possible further 
injury to the liver and kidneys after absorption into the blood 
The water soluble vitamins B and C are also prescribed in 
quantities well m excess of estimated minimal requirements The 
jaundiced patient 111 e the debilitated one is likely to suffer in 
some degree from multiple avitaminosis Such therapv materiallv 
reduces the incidence of complicated wound healing and post- 
operative atonv vomiting and distention 

Fluid Balance 

The grave danger of the immediate postoperative period in 
patients with obstructive yaundice is acute hepatic and renal 
failure signaled by oliguresis rising nonprotein nitrogen hemo 
concentration fever and edema with abnormalities in the blood 
electrolytes Once underway the process is refractory to treat 
ment is hi ely to be irreversible and usually ends fatally In the 
preoperative period every effort must be made to forestall such 
a complication To this end frequent determinations of the 
nonprotem nitrogen serum protein, plasma electroly tes hem 
atocrit and hemoglobin as well as the urinary volume albumin 
and sediment content are obtained Plasma or whole blood 
transfusion intravenous ammo acids, glucose m 5 per cent con 
centration in saline or distilled water are used persistently as 
indicated until physiologic fluid protein and electroly te balance 
are attained 

If the hepatic and renal reserves have been permanently de 
stroyed by disease or an emergency forces operation these 
deals of preparation are sometimes impossible to achieve but 
the effort must be made m every case 
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1 HF pnm irv consideration in selecting an anesthetic for an\ 
operation should be the safety and comfort of the patient but 
when a biliary inct operation is contemplated the anesthetic 
should provide m addition the best possible operating condi 
tions This is mic because such an operation is difficult and 
dangerous rcqmnng |,ood exposure for its safe performance 
The maromy in the region of the biharv tract makes good 
exposure difficult The bonj framework of the lower chest wall 
and the bulk and immobility of the Jn er plus its peculiar shape 
all help CO obscure the operative field The close proximity of 
the colon and scomach adds to the surgeon s difficulties iVUin 
tenance of adequafe exposure is trying as most of these opera 
tions art earned out m i deep hole the sides of which are kept 
m constant motion by the excursions of the diaphragm The anes 
thetic can therefore facilmte the operation by prov iding good 
muscuUr rciaxscion 

In an arrempr to keep rht mortality and morbidity of biliary 
tract operations at a minimum the Medical burgiciMnd Anc 
thesii Departments of the Lahey Chnie have found it essential 
to pay strict attention to many details of the hospitil manage 
ment of these patients 

In this paper these derails will be discussed under the follow 
mg headings preoperative preparation premedication choice oi 
anesthetic agent and method operative and postoperativ e course 
PREOPERATIVE PREPARATION 

To evaluate properly the preopenrive preparation and anes 
rhetic nsl of a pitienc about to have a biliary tract operation 
the ancsthcfisc must be familiar with the many details of prepjra 
non in modern therapeutics Many patients with biliary tract 
disease present certain irreversible pathologic changes such ^ 
irrenoscleroMS and hypertension To reduce to a minimum t e 
complications gcnenllv associated with biharv surgery one mu 
be sure that the reversible puhologic ch inges hav e been treateo 
67S 
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adequately The obese patient should be reduced vitamin de 
ficienc> vigorously treated with vitamins A, B complex C and 
K and diabetes brought under control Dental canes and ora! 
sepsis should be corrected respiratory and unnary tract infec 
tions eliminated and abnormal blood findings returned to normal 
through the use of iron liver and transfusions Most important 
of all IS an attempt to repair the damaged liver b\ feeding i 
high carbohydrate high protein low fat diet 
Adequate preparation of the jaundiced patient is quite com 
plex The prothrombin time should be made to approach 100 
per cent of normal by the intravenous use of vitamin K and oral 
admimstration of bile salts Complete obstruction of the biliary 
passages by stone injury or pancreatic carcinoma makes even 
more intensive preparation necessary A reversal of the albumin 
globulin ratio may exist along with a reduction of the serum 
protein Treatment consisting of a high protein diet, intravenous 
ammo acids and blood plasma should be instituted to return the 
serum protein to between 6 and 8 gm per 100 cc ® Reestablish 
ment of this delicate protein balance is very important for with 
out It the patient is always on the borderline of shock 
When an external biliary fistula is present abnormal blood 
calcium and phosphorus levels are to be expected These gen 
erally can be corrected by the use of vitamin D and intravenous 
and oral admimstration of calaum 
A relauve idea of the amount of liver damage can be obtained 
by the bromsulfalem or hippunc acid liver function test Fail 
nre of the liver to remove all of the bromsulfalem from the 
blood by the end of one hour indicates liver damage but not 
the type or degree The intravenous hippunc acid liver funenon 
test consists of the intravenous injection of 1 77 gm of sodium 
enzoate dissolved m 20 cc of water The unne is collected at 
Jhe end of one hour and the hippunc acid content determined 
e normal excretion is 1 gm or 0 7 gm of hippunc acid equiv 

alent of benzoic acid 

In order to establish a base line from which to gauge improve 
nient of the obstructed liver the serum bilirubin should be 
^ compared with the normal bihrubm of 0 5 mg 

per 100 cc of serum To foreshadow the possibility of a post 
operative hepatorenal sy ndrome the nonprotein nitrogen should 
c etermined and if elevated returned to normal 
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Intravenous glucose is helpful in restoring the damaged liver 
to nonnal but more emphasis should be placed on the feeding 
of an adequate protein diet An adequate protein diet not only 
protects the Ii\cr from a \anct\ of hcpatotoxic agents but 
also IS more efficient than carbohsdratc in reducing the concen 
tntion of hepatic hpid m the presence of ductal obstruction ® 

The reaction of a jaundiced patient to an anesthetic or opera 
non b so unpredictable that routine scheduling for a trans 
fusion IS Mise Intravenous fluids should be started m the oper 
ating room before surgerv 

PREMEDICATION 

Preoperame medication should be given to allay apprehension 
reduce metabolic activttv and produce a certain amount of am 
ncsia Usuall) these results can be obtained through the admin 
istration of v ary mg doses of pantopon scopolamine and a short 
acting barbiturate A hcalth\ vigorous patient under 50 years 
of age generally is given pantopon Vi gram and scopolamine 
Viao gram subcutaneouslv two hours before operation and J 
grams of a short acting barbiturate onlfy one hour before opera 
tion These dosages are reduced for older and weaker patients 
and a patient over 60 is not given a birbinirate It is safer to 
err on the conservative side in ordering prcopentive mediCAtion 
for a patient with liver disease because additional medication 
can be given so easily b> the intravenous route in the operating 
room 

Jaundiced patients should be given only small doses of opiates 
and no barbiturates and patients vvho are suspected of having 
severe liver damage should receive no preoperativ e medication. 
One should be on guard when a jaundiced patient fails to show 
imurov ement m the prothrombin time after receiving adequate 
vitamin K In our experience this indicates severe hv er damage 
and even small doses of prcmedication may cause profound 
narcosis or coma 

On several occasions shortly after the patient receiv ed opiates 
m preparation for biliary operation there was epigastnc or 
substennl pain almost indistinguishable from the pam of cor 
onarv thrombosis or angina pectoris Rav dm and others nave 
shown that reflexes arising m the distended common duct mav 
give nse to pain simulating angina pectons Our c/mrea im 
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pression is thit the opiates often cause a spasm of the sphincter 
of Oddi s\ith resulting increased pressure in the common duct 
which sets up the reflex pain simulating coronary disease On 
careful questioning many patients describe similar attacks which 
occurred after the use of opiates for the relief of pain 

CHOICE OF ANESTHETIC AGENT AND METHOD 

In 19^7 Ravdin’"* said The choice of the proper anesthetic 
for patients with hepatic insufficiency is of the greatest im- 
portance It has been well established for manv years that chlo 
rofomi should not be used in these patients e have good evi 
dence that ether also can cause severe damage m the presence 
of anoxemia Because of the slowing of the vascular stream m 
ductal obstruction there is local anoxemia of the liver tissue 
Some of the \iolent postoperamc ••eaction'* a^ter the use of 
ether are without doubt due to the damage of the liver cells 
Sptml anesthesia has little or no deleterious effect on the liver 
or kidne>s proaided adequate blood pressure and oxygenation 
are maintained Under spinal anesthesia the secretion of bile and 
urine goes on uninhibited throughout the operation but this 
is not true under ether 

Our policy for some xcars has been to use some form of 
spinal anesthesia for all biliarv tract operations The profound 
muscular relaxation and quiet breathing provided b> spinal 
anesthesia facilitate the surgeon s work while the freedom from 
possible harmful effects on the liver and kidneys is advantageous 
to the patient In 1935 bise*’ reported the use of pontocame 
^ticose mixtures for the production of spinal anesthesia for 
biliary operations The underlying idea of this method is to 
make the anesthetic solution alwavs heavier than spinal fluid 
so that after m)ection the forte of gravit> will cause it to flow 
in any desired direction m the spinal canal Early in the use 
of this technic it w as clearly show n that the height of anesthesia 
could be controlled and the longer duration offered by ponto 
came obtained This continues to be our routine selection for 
uncomplicated biliary cases (Fig 154) For the longer more 
complicated hiharv operation such as repair of common duct 
removal of pancreatic carcinoma (Fig 

o)> wc now use fractwnil spinal anesthesia Supplementary 
cycopropanc anesthesia may be mven in coniunction with the 
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Fig 154 -lUuscr tive an sthcs record of case m which pont “in 
p nal anestheuc a used for ch lecystc (omy and appendectomy N « i 
in blood pr ssurc assoc ated with tracuon on gallbladd 

spinal anesthesia when necessary to control apprehension or dis 
comfort An> patient who so desires may be put to sleep as soon 
ns the spinal anesthesia is induced 

SPINAL ANESTHESIA-OPERATIVE COURSE 

When the patient comes to the operating room for a cho c 
c> stectom> n blood pressure apparatus is strapped on one 
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and the preoperatne blood pressure is noted Routinel> 50 mg 
of cphednne sulfate are in)ected subcutmcoush with the local 
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scliit5 “illustrative anesthesia record of a case in which pontocame glucose 
romn?” 'f* by the fractional spinal technic for the repair of a 

on duct injUf) Cjclopropanc used as a supplementary anesthetic 

antithetic in the spinal puncture site to maintam the blood pres 
normal as possible When the blood pressure is 
ow 00 s\ stolic 25 mg of ephedrme are injected into the 
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deltoid muscle fi\e to ten minutes before the spiml puncture 
IS made 



Fig If(5-filu«rat»eancsthes iwrdof ca m \h h p nt caine gw o 
s lut n \ a admin ster d b\ the fracao al sp nal tcchn c f r th 
a c noma of the h ad of the pa cr as C> loprop ne mtrous ^ide mwni 
used as a suppleme tary nesthetc 

The patient i then placed in the lateral decubitm P“‘™" 
With a padded adjustable goiter bar under the head (Fig 
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rhis bar enables the anesthetist to ruse the patient s head as 
lesired and also lets as a brace to the lower shoulder thus pre 
enting him from sliding tow ard the head of the tn e w en 


’^/ooj Pressure Appi 



a.f9r 

1S7 -Patient m position for spinal puncture %vhcn pontocaine glucose 
mixture is to be used 

It IS lowered If such a bar is not available the head may be 
placed on a hard pillow or sand bag and shoulder braces used 
to keep the patient from sliding when the table is nlted 

The previously estimated dose of pontocaine (tabulation) is 
drawn into a 5 cc s>nngc To this is added 10 per cent glucose 

a \BLF >OR DeTHISIININC DosaCF OF PONTOCAINF 

FOR Spinal Vnfstiiesia in 


Pontoca nc 10^ Dextro e Position f 
me cc Injection 


\nus and penneum 

l/Cn'er extremitie 
* er abdomen 

Upper al 1 men 


(I cc pinal 
I fluid) 
15-2 1 
2 1-2 4 


Le el 
10 degree 
I Trendelei burg 
I 10 degree 
I Trendelenburg 


in V olunic cquiv alcnt to one and one half times that of the ponto 
came This solution is thoroughl> mixed With the patient i 
head raised as much as is comfortable on the goiter bar the 
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spinal puncture is made in the third lumbar interspace and 
the table is slanted with the head downward at a 10 degree 
angle (Pig IJ8 a) Injection of the solution is made slowl> 
wath the patient in this position approximately IS seconds beinj, 
required The patient k immediately turned on his back and 
the goiter bar is raised a little higher One minute from the 
time the injection was starred the table is raised to a Jet el posi 



t g U3 —a Patient in p sivon for inject on ot pout ca ne glue se m xture { t 
spinal an sthesia b Posiuon for obta n g height of ane th s 


non Of course the table will have been leveled off earlier if 
on testing the patient the anesthesia was found to have reached 
sufficient height that is the fifth thoracic segment With the 
table level a second testing of the anesthesia is immediately cat 
tied out The combination of raising the head and slanting the 
table downward produces a marked concavitv in the upp^t 
part of the thoracic region into which the heavy solution nows 
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“ind tends to collect The upnard shnt of the upper thoncic 
and cervical regions generally stops further progress ccphihd 
of the anesthetic (Fig 158, b) 

If the height of the anesthesn is unsatisfactory correction is 
made by adjusting the position of the patient If tlie height 
of the anesthesia is more than two segments lower than desired 
the head of the tabic may be tipped downward 5 degrees for 
another minute If the anesthesia is within tavo segments of the 
desired height it will probably move up a little farther without 
lowering the head of the table When the anesthesia has gone 
up too high the head of the table should be raised prompth 
to a 5 degree Fowlers position to prevent further cephalad 
flow of the anesthetic mixture This maneuv er will not mime 
diately lower the height of the anesthesia but it will lessen its 
intensity and shorten the duration The blood pressure and 
respirations of the patient should be closely watched so that 
the anesthetist may be forewarned of an\ untoward reaction 
Most fatal reactions resulting from spinal anesthesia alone accur 
during the first thirty minutes 


Fractional Spinal Anesthesia 

For the longer more difficult operation fractional spinal 
anesthesia is emplov ed and the special equipment described b\ 
emmon® is required (Fig 159 a,b c d) A new type intro 
neer designed by iMoorc“ (Fig 159 f) through which the 
so t malleable German silver needle may be inserted and the 
introducer removed without dislodging the needle is a helpful 
admtion to this equipment 

he pontocaine glucose solution used for fractional spinal 
anesthesia consists of 4 cc of 1 per cent pontocaine in normal 
same and 6 cc of 10 per cent glucose making a 04 per cent 
so ution of pontocaine in 6 per cent glucose (IV parts glucose 
0 part pontocaine) The 30 inch length of tubing with a 
capacity of 2 cc is filled with the anesthetic solution leaving 
^ Th syringe 

e patient is placed on a special mattress in the left lateral 
m-m Position so that the back is toward the side of the 
intcrs^^ containing the opening The second or third lumbar 
Tlip with the ephedrme pontocaine mixture 

cug Sise introducer (Fig 159 e) is passed through the 
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Spinal puncture is made m the third lumbar interspace and 
the cable is slanted with the head downward at a 10 degree 
angle (Fig 158 a) Injection of the solution is made sloulj 
wath the patient in this position approximately 15 seconds being 
required The patient is immediately turned on his back and 
the goiter bar is raised a little higher One minute from the 
time the injection was started the table is raised to a level posi 



F g 158 -a Pat ent in po lUon fox inj cnon of po toca nc glucose m xture for 
sp nal anesthesia b Position for ol tarn g he ghe of a esthesia 


tion Of course the table will have been leveled off earlier i 
on testing the patient the anesthesia w as found to hav e 
sufficient height that is the fifth thoracic segment With the 
table level a second testing of the anesthesia is immediately cat 
ried out The combination of raising the head and slanting t e 
table downward produces a marked concavitv in the upp" 
part of the thoracic region mto which the heavy solution fiov 
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s>nnge is forced out b> the cerebrospinal fluid pressure before 
the spinal fluid can be easilj aspirated into the tube the spinal 
puncture is satisfactor> The patient is turned supine and placed 
in a 10 degree Trendelenburg position 3 cc (10 mg ) or 4 cc 
(16 mg ) are injected at the rate of 0 25 cc per second (Fig 



for fractional for inicction of pomocaine glucose mixture 

panent supine 6 "p *''“*"^* "hen in|ection is made prior to tunung the 
Hire for fncoon I patient for injection of pontocaine glucose mix 

turned supme ^ anesthesia xthen injection is made after patient is 

1 

enables\h^^^” method is used frequent careful tesung 
upward ""atch the progress of the anesthesia 

fourth 4 to 8 minutes anesthesia usuallv extends to the 

If the mimi^ interspace and the patient is turned level 
patient in tV,« J^l^ction of pontocaine glucose is made vnth the 
egree Trendelenburg position but before he is 


690 


MORRtS J MCHOISOV 


turned supine (Fig 160 a) anesthesia %vill develop more npidlj 
( 1 to ■> minutes) \\'’hen this modification is used the technic is 
the same as for the comentional pontocaine glucose spinal anes 
rhesia e\cept that the injection is made after the tubing and 
s>ringe arc connected The same precautions \uth regard to 
earl> and frequent checlinir of the height of anesthesia eleva 
tion of the head and not leaiing the patient m the head down 
position foe over one ronutc should be observed 
After one hour the stopcock on the Lucr Lok connecnon at 
the sjrmge is opened and the spinal fluid allowed to flow into 
the syringe m an amount equal to that remaining m the s>ringe 
and tubing so that each cubic centimeter contains 2 mg of 
pontocaine Subsequent injections of 2 to 5 cc (4 to 10 mg) 
arc made as needed with the patient m the level posinon 
This method of anesthesia has proved satisfactory for opera 
cions requiring as long as four hours * 

The use of the gallbladder lift or semi Fowlers position as a 
means of improving exposure often has a deleterious effect on 
the blood pressure If cither of these adjuncts is to be used 
the blood pressure should be watched carefully 
Dunng operation under spinal anesthesia a characteristic fall 
m blood pressure assoaated «irh traction on the gallbladder 
liver and common duct is somenmes observed The systolic 
blood pressure ma> fall from 20 to 50 pomes but generall) 
little or no change m the respiratory rate or pulse rate occurs 
There seems to be little difference in se\ ent) of these rcacuons 
m the conscious patient and the one rendered unconscious with 
c>clopropane (Fig 154) In general the blood pressure tends 
to return to normal with removal of traction but if nor the 
blood pressure usually can be returned to normal b> the sub 
cutaneous injection of a mivture of 25 mg of ephednne and 5 
units of pitressm “ 

POSTOPERATIVE COURSE 

The signiheant decrease of pulmonarj ventilaaon which has 
been repeatedly demonstrated following upper abdoininai oper 
ations predisposes these patients to postoperative pulmonary 
complications^ Patients who have aspirated blood mucus 
For n rc compl tc dcca Is r ng p naJ tc 1 mes 9 us d at the Laf' V 
Cl n c ce fc/erc ce 16 
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Other material should be submitted to tracheobronchial aspira 
tion before leaMnc the operating tabic This cm be done bv 
suction bronchoscops or simph passing a No 22 F ureteral 
catheter into the trachea and appKing suction as it is withdrawn 
It IS e\tremel\ important that the patient be returned to his 
room with a clear aiiN\aN Alorphinc should be used spanngU 
and deep breathing and coughing m modention encouraged A 
tight binder that restricts expansion of the costal margin and 
pre\ents aeration of the lower lobe should not be used Starr 
and Gilman*® ha\e shown that bilateral intercostal nerve block 
b\ the method of Bartlett® gives relief of upper abdominal 
w ound pam This relief of pain encourages the patient to breathe 
cleepi) cough freeh and move about in bed If in spite of these 
preventive measures the patient shows signs or svmptoms of 
atelectasis which are confirmed bv roentgenogram he should 
have bronchoscopic examination immediately Eversole* and 
MouseP have shown that earlv bronchoscop> is generall) fol 
lovved bv reexpansion of the involved area and pneumonitis or 
pulmonarj suppuration is prevented 
In an attempt to pre\ ent postoperativ e phlebitis and pulmo 
nar> embolus we have used pressure bandages to obliterate 
superficial varicosities in the lower extremities’ WTien this is 
one before and after operation it increases the blood flow in 
t e deep venous s>stem and thus tends to dimmish the possibil 
r' ^^^onihosis m both the superficial and deep v eins In addi 
ion all patients are given bicvclc exercises three times a da\ 
postoperativ ely to prevent circulatory stagnation These meas 
tires are earned out with the hope of preventing thrombus for- 
tnation m the deep \ eins of the calf muscles \v here so many fatal 
emboli originate 

Because of the vvork of Barker* we are careful of those pa 
lens who have residual findings of a previous thrombophlebitis 
n ‘tG cases with a histor> of thrombophlebitis occurnng less 
an one vear pnor to operation he found that 31 had some 
f pnlmonaiy embolus postoperativ el> Fifteen of these 
etc tatal Because of this increased nsk it would seem that 
inff (hepann dicoumann) should be used dur 

postoperative period to protect these patients from a 
Poaible fatal pulmonan embolus 

is not unusual to find a patient whose mam problem after 
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choice) stectorri) seems to be an accumulation of tracheal secie 
tion but who is acnnlly suffenng from castnc dilatation The 
secretions heard in the trachea have gradually leaked our of the 
distended stomach through the esophagus and into the pharjnt 
to be aspirated To treat such a patient properly his stomach 
must be emptied b) Lcsin tube and then the material removed 
from the trachea b) aspiration 

Fluid balance must be w ell conrrolled m all postoperative pa 
tients pirticularlv m those having a storms recovers from bil 
lary surgery Intravenous glucose and saline must be given as 
well as blood and plasma as indicated Parenteral vitamin ad 
ministration is important particufarfy vitamin K. 

No one likes to think of a postoperative wound disruption 
with evisceration but thev do occur and thev must be dealt 
with Spinal anesthesia provides idea) rela’cation for the repair of 
these disrupted wounds 
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BILE OyCT 
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During the four )car penod of 1938 to 1941 inclusive 909 
patients with gallbladder disease nerc operated upon at the 
Lahe> Clinic Common duct explorition w as carried out m 444 
patients (48 8 per cent) Common duct stones were found in 
P8 patients or 141 per cent of all gallbladder patients oper 
ited upon dunng this penod These figures demonstrate the im 
portance of common duct exploration m our management of 
patients with gallbladder disease In order that a true picture be 
presented it should be added that approximately 96 per cent of 
gallbladder pitienis operated upon inve stones for m recent 
>ears few patients with noncalculous disease have been sub 
muted to surgical treatment 

The question might properl) be asked Win is it necessarj 
to explore the common duct m approximately one half of all 
patients operated upon for gallbladder disease^ At the Lahev 
Oimc wc believe there is no group of s>mproms or physical 
findings either before or at the time of operation which can 
serve justly to exclude the presence of stones in the common 
bile duct In an earlier review a number of patients who had 
cholecystectomy were found to have recurrence of symptoms 
due to common duct stone At that time the incidence of com 


mon duct stone m our gallbladder cases w as approximatel) 8 pw 
cent in contrast with the present incidence of 141 per cent 
Aircr exploring ov er 1 ’’00 common ducts w e are satisfied 
exploration of the common bile duct does not increase the opera 
nve niortahtx Furthermore it docs not lead to lire 
tions such as stneture formation \t the site of evplorinon 1 
procedure possiblv may add one to three dajs to the hospif^ 
stn\ but even this is unnecessary for patients without 
findings m the common duct The routine employment or spi 
anesthesia for biliary tract procedures has cernmlv facilita 


m 
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not onI> remo\aI of the gallbladder but also adequate exposure 
and exploration of the common duct as indicated 
At the Clinic we do not recommend or practice the routine 
exploration of the common duct in all gallbladder cases nor do 
w e recommend frequent exploration of the common duct unless 
the surgeon s experience is such that the procedure can be car 
ned out with reasonable facilit> and safetv Exploranon cer 
tainl> should not be done if the operating conditions are un 
satisfactory In such instances it is better to lca\ c the common 
duct disease until a later operaaon than to jeopardize the duct 
In this discussion I wall present our experience at the Lahc\ 
Clinic with particular reference to the indications we use for 
common duct exploration 


INDICATIONS 

1 Past or present hiscor% of jaundice 
■’ Elevated serum bihrubm subclinical jaundice 

3 Dilated or chickened common duct 

4 Unsatisfactory or suspicious findings on palpation 

3 Small stoncb in the gallbladder with a patent c\stic duct 

6 Sediment m aspirated common duct bile 

7 Acute or subacute pancreatitis or hepatitis 

8 Acute cholecy stitis 


Jaundice —Jaundice is a definite indication for common duct 
exploration and its degree or depth makes little or no difference 
In many cases the jaundice fades or disappears preoperatn ely 
^nd e\en though the historv guen b\ the patient leaves some 
doubt as to whether jaundice actually existed exploration 
should be performed The occurrence of jaundice many years 
before the time of operation as a single incident probably is not 
indicatu e of common duct disease but m these cases too ex- 
ploration IS advisable If at operation on a deeply jaundiced pa 
tient a definite malignancv is demonstrated in the head of the 
pancreas it may be proper to avoid exploration of the common 
tuct and perform a cholecvstojejunostomy In our experience 
With removal of common duct stones 61 per cent of the pa 
ticnts have some degree of jaundice It is not commonly appre 
ciatcd that as high as 39 per cent or two fifths of all patients 
With common duct stone do not have jaundice For this reason 
tic surgeon should realize that while jaundice is a positive mdi 
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cation for exploration its absence by no means is an assurance 
that common duct stones arc not present 
Elevited Serum Bilmibm -Other patients a smaller group 
who ha\ e ne\ er had jaundice show Jaboratory e\ idence of par 
tial obstruction of the common bile duct In the routine in\es 
tigation of gallbladder cases i determination of either the icterus 
index or the serum bilirubin is made In a large group of cases 
the normal laluc of serum bilirubin was found to be 0’ to 0 3 
mg per 100 cc The concentration m the blood of 0 7 mg or 
more of bilirubin per 100 cc is necc^ary to produce an ictenc 
tinge to the sclcrie or mucous membranes and approximately 
I mg per 100 cc to produce ictenis of the si m A number of 
conditions outside the biliary tract are capable of giving eleva 
tion to the serum bilirubin to what we term the subclinical 
jaundice level yet we consider elevation to be sufficient indica 
tion for exploration of the common duct 
Dilated or Thickened Conmton Duct -Visual and probable 
changes in the hepatic and common bile ducts are fairly fre 
quent in gallbladder cases In our routine cholecvsrectomv the 
gastrohcpatic omentum is incised and spread to visualize both 
hepatic and common bile ducts so that dilatation is readily de 
monstrable There is a physiologic dilatation of the common bile 
duct follow mg cholecv stectomy and if the cv sne duct is ob 
structed this same dilatation wnll exist whether or not there is 
common duct disease In the majontv of patients having com 
mon duct stone some dilatation will be present and for this 
reason all patients having dilatation should be explored Other 
physical changes in the mam bile duct max be indicative of 
trouble Patients with cholangitis and some with long standing 
chronic inflammation of the gallbladder will have a similar 
thickening of the ducts Exploration and prolonged drainage 
particularlv in those patients having cholangitis are indicated 
Chills and fever with mtermitrency of symptoms and associated 
with common duct stone have been observed only on rare oc 
casions These symptoms which are described so frequently m 
the older literature occur m approximately 5 per cent of our 
patients with common duct stone 

Unsatisfactory or Suspicious Findings on Palp ition -Palpation 
of the mam bile duct is a ver\ unsatisfactory means of demon 
stration of disease in doubtful cases An enlarged cvstic duct 
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gland or enlarged gland m the region of the duodenum and the 
retroduodenal portion of the common duct is common and 
when palpated through other tissues is difficult to demonstrate 
as being outside of the duct Small stones in the common bile 
duct are rarel> palpable Abnormal or dubious findings should 
indicate exploration of the common bile duct This enables one 


to pass a probe through the ampulla of Vatcr and one cm then 
palpate much more satisfactonlv against the probe 
^viall Stones in the Gallbladder 'wnb a Fatent Cystic Duct — 
ihe second most frequent indication for exploration of the 
common duct is small stones m the gallbladder x\ ith a patent 
cystic duct xvhich enables stones to pass readiK into the mam 
lie duct Palpation of the gallbladder particularly when it is 
^ pressure to determine more satisfactonlv 

whether stones are present mav cause a small stone to pass di 
rectiv into the common duct On manv occasions under these 
circumstances we have found one or more small stones in a 
common bile duct normal m appearance and to palpation The 
urgeon rnav feci that such smalt stones m the common bile duct 
duodenum but this is bv no means 
Clinic It IS a routine procedure to have the gall 
of tl immediate!) a careful inspection of the contents 

c\n/^ «sists in determining the ncccssitv for common duct 
the danger of small stones passing from 

flip ^ common duct during manipuhtion of 

plora^ ^ r gallbladder should be remov cd prior to ex 

or 1 common duct unless malignanc) of the pancreas 

mnn^l^ ^ ‘’Uspected If on the other hand the com 

m so c'^lortd first the cvstic duct should be closed off 
ffiough the surgeon ma> issume that these 
of the otherw ise normal common duct might pass out 

bile 1 responsibility to be certain that the mam 

possibir^^ jrc cicir at the conclusion of the operation This is 
ar i' thorough exploration of the common bile duct 

■It the conclusion of cholecy stectomy 

callcd^nr^^^^ Covmion Duct Bile —Dr Lahev has 

mam additional aid m nnl ing certain that the 

evstecrom disease At the conclusion of chole 

With T j ^ aspirated from the common bile duct 

ypodcrmic needle If sediment detntus or darlv bile is 
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found common duct dise-ise may be present tender such cir 
cumstanccs this mav hat e resulted from forcing gallbladder bile 
or sediment through the c>stic duct into the common duct The 
normal bjle m the common duct is light ycllotv and lachs the 
conccntrited datl color of gallbladder bile Sediment or sand 
may be the only indicanon of common duct stone Our figures 
of the incidence of common duct stone include only those cases 
m uhich definite calculi were present Without question snme 
patients Ime sy mptoms because of partial reflux into the louer 
end of the common duct with resultant infection or have con 
centranon of bile in the duct with the formation of sediment 
detritus or mud fn these casts the common duct shouW be 
explored and cleared and this is most cfFectivelv donebyimga 
non and lavage 

Acute or Subi nee P increatms or Hcptfinr — \cutcinflamma 
non of the pancreas in the form of intersnnd pancreatitis hem 
orrhagic pancreatitis or pancrcaims vvath fat necrosis may b 
associated with common duct stone or inflammation of the mam 
bile duct In our experience there is no indication for a direct 
surgical attacl on the pancreas itself It is unwise to mcise the 
pancreatic capsule to open the gistrohcpatic omentum over the 
pancreas or even to dram the atci of the pancreas Choledochos 
tomy offers possible benefit m some cases and one should be 
sure a stone at the lower end of the common bile duct is nor a 
primary or precipitating cause of the condition Dr image of the 
common duct in our opimon is a more direct approach than 
drainage of rhe gillbiadder Somcfimts acute or subacute pan 
crcatitis IS a senous compheatjon of neglected gallbladder dis 
case and it is one of the reasons for immediate operation fur 
acute cholccx stitis In these long 'Standing and neglected ^ 
bladder cases the common duct is more apt to be involved ibe 
rather indefinite and puzzling finding of chronic pancre^mi^J’^ 
thickening in the head and bodv of the pancreas probaWv 
no relation to common duct disease A few picjcnts uam ^ 
and fev cr associated with common duct stone may hat t opet J 
tivc findings suggestive of acure pancreatifis 
prolonged drainage of the common duct mav be of dc n 
help in aiding this process to subside 

Acute Chokcynitis~\n recent years we have 
cJiolccv stectomv m most cases of acute chotecysn 


performed 

IS AVe at 
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tempt the simt anatomic exposure of tlic ducts and usualK 
can expose and explore the common duct RnrcU onh simple 
drainage of the gallbladder is indicated A larger proportion of 
cases require onl> chokc) stectomy, but in an appreciable num 
her one of the above conditions will indicate the ndv isabiht) 
of common duct exploration and drainage 

INCIDENCE 

A consideration of the foregoing indications for exploration 
of the common biie duct shows why 48 8 per cent of the pa 
tients with gallbladder disease operated upon from 1938 to 1941 
had exploration of the common duct Our experiences in the 
exploration of 1 162 common ducts up to 1942 has convinced 
us that this IS an important part of gallbladder surger> In the 
years 1930 to 1941 329 patients had common duct stones and 
151 patients had malignancy of the biliary tract or pancreas 
This group of nearK SOO patients with serious common duct 
disease males us particularly aware of the possibilitv of some 
such finding m any gallbladder patient 

TECHNIC 

We have not used cholangiography as a part of the operative 
procedure itself but have relied on cxploranon by probing 
grasping instrument scoop and irrigation The technic of chole 
dochostomy was presented in The Surgical Clinics of North 
America m June 1937 and a descnption of this procedure will 
not be repeated here It should be stated that the common duct 
IS explored through a separate incision m the common bile duct 
Itself The ampulla and papilla of Vater not onlv should be 
palpated but dilated moderately In all common duct cxplora 
tions whether the findings arc normal or abnormal the common 
bile duct IS drained with a T tube This is clamped off for in- 
creasing penods beginning on the seventh postoperative day 
until by the twelfth day it is clamped off all day with drainage 
at night As soon as the stools are w ell colored the T tube is 
removed and bile drainage ccas^ within a few hours there 
after In patients wath marhed dilatation of the biliarv tract 
dnmage is continued for approximately three months If a se 
verc degree of cholangitis is present drainage is continued for 
three to six months If stricture formation in association wath 
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common duct stone js found the T tube left is a mold m the 
common duct for ttveUe months C emle irngation by gravjt) 
utilizing normal sihnc solution ma\ be helpful m keeping the 
tube free %v hen it is left for longer periods of time If the stools 
do nor become colored at the time anticipated cholangiognpfiv 
b^ injection of the T tube with diatrast or bpiodol is earned 
out Likewise in patients in whom prolonged drainage is utihred 
\ isuahzntion of the biliary tract is a routine procedure 
SUMMARY 

The incidence of common duct exploration m gallbladder 
cases has been presented In the years 1938 to 1941 inclusive 
909 patients wath gallbladder disease were operated upon and 
444 had their common ducts explored (48 8 per cent) One 
hundred and twenty eight (H 1 per cent) had their common 
ducts explored Tlicrc were operame deaths (a mortiht> of 

3 per cent) in the 909 patients 

The indications for common duct exploration m this Clin*c 
ha\ c been listed and discussed Exploration can be earned out 
w ith few complications a low incidence of persistent common 
duct disease and a low momlitv 



BENIGN STRICTURES OF THE BILE DUCTS CAUSES AND 
METHODS OF REPAIR 

RICHARD B CATTELL 

DuKI^G 1942 19 patients were operated upon for benign 
stnetures of the bile ducts this being the evact number oper 
ated upon m the four \ cars pre\ lousK UnquestiombU this 
large number of benign strictures during the last year repre 
sents a selected group of patients since all w ere referred to the 
I ahe> Clinic because of unsatisfactoiA results follow ing gall 
bladder surger> elsewhere Benign strictures are not common 
and present such difficult reparative problems that 1 wish to 
present some of our experiences with them The last discussion 
from the Clinic on this subject was presented b\ Dr Lahey 
m 1937 

CAUSES AND PREVENTION 

The causes of benign stricture of the bile ducts ma\ be listed 
as follows 

i Ulceration from gallstones 
Inflammation of main bile duct 

3 Operative injuries 

(ii) Excision of duct portion 

(.b) Clamping during operative hemorrhage 

4 Follow mg subtotal gastrectomv 

The prevention of benign stnerures from these causes con 
sists in the following measures 

1 Earl), operation for gallstones 

’ Earlj and prolonged drainage of the common duct 

3 Adequate exposure of the duct and hepatic arterv pressurt 

and suction 

4 Dissection of the common duct and T tube implantation 

I Ulcerition froyji Gallstones —This is an infrequent cause o 
benign stneture >et wc hive encountered it a number of time 
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in patients without previous operation Stones maj become im 
pacred at the junction of the cjstic and mam ducts and ulcerate 
destroying the anterior wall of the common duct They maj 
ulcerate through the anterior ponion of the common duct into 
the head of the pancreas li is well recognized that stones tnaj 
ulcerate and pass through any stnicturc with tvhich they come 
in contact (Fig 1<51) and as these areas heal sufficient consme 
non to produce an actual stnemre ma> result This complica 
non may be prevented b\ early removal of gallstones and 1 



Fig 161 -A gallsronc is in pact 4 «n tl comm n luct ln(u \ c s tc v 
result n tl e u pe of strjcmre sh n jn F gur i66 

recommend cholccv srcctom} for any patient u ith gallstones m 
whom there is no definite contraindication 

2 Inffaimnmaii of Maui Bile Duct —Chohngms imolvin*^ 
all the extrahepanc bile passages is fortunately infrequent unless 
associated with gallbladder disease ActhcLahej Cliwcwehave 
encountered narrow mg and fibrosis of the entire mam bile duct 
system that could be explained only on this basis (Fig 
In other cases this mfiammation may mvoh e limited pomons o 
the mtrahepatic ducts forming a small area of stricture whic i 
discovered only b> probing Cholangitis tends to be recorrea 
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and the end result ma\ be a fibrous duct with a greatly dimin 
ished lumen Inflammation of the main bile duct is most apt to 
occur in neglected gallbladder cases Early operation for gall 
stones and earh and prolonged drainage of the common duct if 
cholangitis is present should offer the best pre\ ention of stnc 
turc from this cause 



Jjg 162 —Inflammation is present in all the e\tnibiliar\ duels an I in ilie e 
instances m\ol\cmcnt ma\ be present in the intraliepatic ducts Stricture mat 
later be present in ant or ail portions of the ducts 

3 Operatize liijunes —TUis IS h\ far the most common cause 
of benign stricture approximatelv 80 per cent of our cases ha\ 
ing this origin Most of the cases fall into one of two types of 
injuncs The first is e\cision of a portion of the mam bile duct 
Traction on the gallbladder ma\ angulate the common duct up 
ward so that a clamp can be placed across the common duct 
U ig 163 z) This would be evident to the surgeon if the area 
of the c\ Stic duct w ere examined after remov al of the specimen 
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and results of course m complete obstruction of the common 
duct unless a biliarj fistula rehcves it SecondK the common 
duct nw> be pirriallv obstructed by placing the c>stic duct 
clamp too closelj on the wall of the common duct (Fig 163 b) 
This method of injury ma> seem unlikely yet m 16 of our pa 
tients the stricture was found at the site of the usual entrance 
of the c>stic duct In 2 patients in the last nvo \ears all the 



e\trabiliar> ducts between the liver edge and the upper edge of 
the duodenum w ere missing 

A common histor> of stncture includes heimrrbtge ac the 
time of a previous gallbladder operation This usually is the re 
suit of Joss of the c>sric anery (Fig 164) Since the c>stic ar 
ter> IS shorter than the cystic duct traction on the gallbladder 
to visualize the latter ma> tear off the cjstic arter> In a patient 
with a great deal of fat in the gastrohepatic omentum the clamp 
mav pull off during the Iigaoon When the wound fills with 
blood the surgeon attempts to secure the arterj b> placing a 



liLNlGN SrRlCTURPS OF THE BILE DUCTS 


705 


damp m the general direction of tht bleeding area The history 
of hemorrhage during cholecystectomy was given m 34 of our 
cases 

Since sfncture as a reside of opentive m;ur> is preventable 
It IS a real tragedy To av oid such difficulty adequate exposure 
for a gallbladder operation is essential Some regular plan or 
technic should be adopted AVhether the surgeon chooses to re 
move the gallbladder from above downward or below upward 
makes little difference, but with either method he should be cer 



ain of the anatomy and familiar with the common anatomic 
should not divide structures until the operative 
e IS well visualized It is our practice to secure the cystic 
[ten first then to visualize the common hepatic duct common 
The before dividing the last under direct vision 

^ ^ placing a clamp across the cv Stic duct and 

The^^ hgating them together should be abandoned 

the v^^r^ f stump should be ligated a short distance from 
a of the common duct after making sure that no stone 
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IS impacted it the pincrion If hemorrhage from the hepatic ar 
ter\ occurs ic cm be controlled rcadilv b> pressure on the 
hepatic artcr\ near its ongm with the hngci m the foramen of 
Wmsiou behind the gtstrohcpatic omentum and the rhumb in 
front \fter the field is cleared of blood the tom c>stic aner> 
can be dissected free and secured without dinger 
4 FoUoditiii, Subtotal GistTcctoniY stricaire of rise bde 
duct occisionalK follows subtotal gascrectom\ With the in 



Fm 165 —a A po terjof duo Icn I all «l cc outlned 
th comi 1 1 d ct i> This sho\ss the d odenom closed w ch the ul cf res cted 
\\ thoui jnterf ence iih tl c comm n duct a T tube hav ng been impl t«ed 


creasing application of subtotal gastreett m/ for intractable and 
complicated duodenal ulcer more and more ulcers on the pos 
tenor u all of the duodenum are encountered many of ss Inch 
come in close relation to the lower end of the common duct 
The common duct mas become so imobed that removal of the 
ulcer Js unw ise To effect safe closure of the duodenal stump 
It ma\ be advisable to isolate the lower end of the common 
duct open it and insert a tube m the lower end (Fig 165) 
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The entry of the tube into the papilla can be seen \\ith the 
duodenum opened gning the sui^eon a security for the duo 
denal closure If the T tube is left m the common duct Tvith the 
lower end passing through the papilla until healing has occurred 
stricture can be a\oidcd 


OPERATIVE PRINCIPLES 

From our e\penence wnth o\cr 80 patients with bemgn stric 
ture, certain principles of technic hat e ev olv cd An analysis of 
failures and fatalities together with findings on reoperation, has 
protided taluable information for the treatment of future cases 
The transplantation of external biliary fistula was used in a 
number of our early cases and was early reported by Drs 
Lahey and Hugh Williams However since other methods of 
repair hi\ e since prot cd more satisfactory this method has been 
largely abandoned 

The following principles of repair should be emphasized 

1 ^e mucosa should be approximated accurately to the mu 
COST This may be the mucosa of the approximated duct por 
^ons or may be the mucosa of the duct to mucosa of the duo 
aenum or jejunum 

2 Accurate approximation without tension is important Usu 
ally only one row of sutures can be used for repair and this 

give a good result if there is no opportunity to pull apart 
e gastrohepatic omentum can be used to reduce tension and 
1 the duodenum or jejunum is used it can be anchored to the 
sides of the anastomosis 

3 The T tube which wc use for the repair of most of our 
j ^tures should be inserted through a separate incision in the 

T tube IS brought out along the line of repair its 
witidrawal may forcibly separate a portion of the anastomosis 
sn result in recurrence \ separate incision m either the prox 
1 portion is usually possible bringing one of 

e imbs of the T tube through the anastomosis 

n an indwelling tube is used particularly if the lower end 
th'^H^ *”*^0 the duodenum through the ampulla or into 
c uodenum or jejunum through a separate incision it is quite 
3*tchor the tube b> means of a nonabsorbable su 
so that It will remain lontr cnouch to sene as a mold at 

the line of repair 
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js impacted at the pmccion If hemorrhage from the hepatic ar 
ten occurs it can be controlled readih b> pressure on the 
hepatic arterj near its ongm with the finger m the foramen of 
Winslow behind the givstrohcpatic omentum and the thumb in 
front After the field is cleared of blood the tom C)Stic aner> 
can be dissected free and secured without danger 
4 FoUouui^ Subtotal Gastrectomy —A stricture of tlac bile 
duct occasionilU follows stihtotil gwtrcctomv With the m 



t a: 1(55 —a A posccrior duodc 1 all ulc r is utl n«l n ti teg on of 
ti e con inon duct r Th s shoi s the duodenum closed v ch the ulc r resected 
\ ihout me rfcrcncc itl tl c c nunon duct a T tube hac ng been impIitBt i 

creasing application of subtotal gastrectomj for intractable and 
complicated duodenal ulcer more and more ulcers on the pos 
tenor wall of the duodenum are encountered many of which 
come in close relation ro rhe lower end of the common duet 
The common duct ma) become so in\ olved that removal of the 
ulcer IS unw ise To effect safe closure of the duodenal stump 
it ma> be advisable to isolate the lower end of the common 
duct open it and insert a tube in the lower end (Fig lo5) 
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^ Loncrtcdnul 


incu OQ throQsh a smcturt £• tnxisvene s ir ar e 

an*i T tube ouphnacon 



PWn^Z!',' “f '“■ctore lus been closed isolinn" end trobilinns 
T t-be. ""ds of the d-ct. t The duct is then reeonscrected ove- 2 
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of the duct and passed upward past the line of repair (Pig 167) 
This method of repair is satisfactory and results m few failures 
if the principles of repair pre\iousl> outlined are employed 
3 Tube lurplantatwn —If long portions of the duct are miss 
ing or marl ed narrowing of a considerable pomon of the stump 



E g Ids — A Ja g port on of the con n on I cc n I d I y str ture 
b The stneture h s be n e^c e J Ic ng a sm H t of mucos po ten rl> 
c The tube ha been pass d thr ugh tl c amp Hi and into th p o imal h pattc 
1 t b idgi g the def ct J The defect s cl sed b\ mure of tl e g trohepatic 
ome turn 

IS present approMmation of duct portions ma> be difficult 
ha\ e utilized tube implantations m sonic of these cases w ith some 
success (Fig 168) The tube bndges die defect and is anchored 
securely and repair is accomplished b> meins of covering the 
tube with gastrohcpatic omentum Unsatisfactor> results wall 
follow passage of the tube In this situation a vitaliium tube at 
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recommended b^ Pearse and Outc m3\ find its greatest useful 
ness In m\ opimon it is better in these cases to anastomose the 
proximal duct to either the duodenum or jejunum but u e ha\ e 
used a \itallium tube in 1 paaent 
4 Hepjt!cojejimost07iiy —If lai^e portions of the duct are 
missmg It ma\ be impossible to bnng the remaimng portions to- 
gether and ma\ be difficult to bnng the duodenum up to its 



dcrw I ^ of the hepaac doct has been isolated, and an anastomosis 

° ®f jejonam oeer a short tube The operation is completed 

tctero-enterostoms 


unl^ Stump In our most recent cases we ha\e 

ed hcpancojejunostom\ as the best site of intesnnal anas 
brmi!^ loop of jejunum is 

antecolic position and anastomosed to the 
_ ^ hepatic duct stump o\er a short rube carefulh ap 
num mucosa of the duct to the mucosa of the jeju 

n open form of anastomosis utilizing tw o la\ ers seems 
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of the duct and pnsscd up^^ard past the line of repair (Fig 167) 
This method of repair is satisfactory and results m feu failures 
if the pnnciples of repair prcaiously outlined are employed 
3 Tube Ji/tplaimtjon —If Jong portions of the duct are miss 
ing or marl cd narrow ing of a considerable portion of the stiiinp 



F g 168— \ large pom n of t} e am a duct J d b\ srn nire 

b The str t re h been c cised 1 a^ing sm II serp of mucos posteno 
The tube has been p cd th ugh tl e amp Had int th pro^m I h p t*c 
duct bridg g the d fc t d The def 1 1 loscd b\ s turc f il e ga tr hepat e 
omentum 

is present appro\imation of duct portions mav be difficult We 
ha\ c utilized tube implantations in some of these cases w ith some 
success (Fig 168) The tube bndges the defect and is anchored 
securely and repair is accomplished b> means of covering the 
tube with gastrohepatic omentum Unsatisfactory results 'Vi! 
follow passage of the mbc In this situation a vitalhum tube as 
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denal approach The occurrence of stncture and fibrosis in this 
area has not been well recognized and may be the cause of fail- 
ure to relieve s>mptoms after cholecystectomy and choledo 
chostom> In these cases prolonged drainage is earned out, the 
T tube being left for at least twelve months 

SUMMARY 

The causes of benign strictures of the bile ducts are discussed 
Injury of the duct at operation occurred in 80 per cent of cases 
Earlier operation for gallstones and satisfactory operative ex 
posure of the gallbladder and ducts during cholecystectomy are 
the best means of preventing benign strictures 
The surgical principles which are necessary to obtain satis 
factory repair are outlined 

Plastic repair dilatation and tube implantation, end to end su 
ture and hepaucojejunostomy give the best results Transplan 
taoon of an external biliary fistula and tube implantation leaving 
a defect in the duct should be avoided if possible 



FINDING THE LOWER END OF THE CUT COMMON 
DUCT IN STRICTURES OF THE COMMON DUCT 


FRANK H LAHEY 

Another article in this symposium discusses strictures of the 
common or hepitic duct and also the more difficult problem 
im oh ed w hen an entire section of the common or hepapc duct 
is accidentally removed A number of such patients have been 
and are being sent to the Clinic for reparative surgery on the 
bile ducts and one of the most difficult pirts of the undertak 
mg because of the amount of scarring present is findmj, the 
low cr end of the common duct 
If one can find the lower end of the cut or srricturcd hepatic 
and common duct the upper end frequently demonstrates it 
self since it often balloons out like a base drum from bile pres 
sure particularly if the biliary fistula has closed itself If the 
biliary fistula has not closed itself it can often be follow ed up 
through the fistulous opening into the upper end of the duct 
into which a tube of vitallium or rubber can be inserted and 
the other end permanently inserted into the demonstrated lower 
end and the duct reconstructed about it by bnnging the scarred 
tissue ov er the tube w here the duct is missing 
The difficulties of finding the lower end of the common duct 
are related not only to the scar but also to the fact that m 
searching for it one can open or tear into the portal \ ein w hich 
results m alarming and dangerous hemorrhage and unless 
promptly controlled by suture a fatality In dealing with com 
mon or hepatic duct stnctiire I have opened the portal vein 
in 7 patients but have always been able to sew it up with black 
silk loci or interrupted stitches and there his been no fatality 
m anv of these cases It is however an ahrming situation and 
one which everyone wishes to avoid 
A helpful method which I have employed not only m finding 
the common duct in stricture but m demonstrating the common 
duct m duodenal ulcer adherent to the common ducr is mobiliz 
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ing the duodenum b\ ligating the small ^ cssels w hich run m at 
right angles to its extrapentoncal edge and se\ enng the pento 
neal co\ering of the duodenum as it spreads over the pos 
tenor wall rotating the duodenum inward and demonstrat 
mg the unmvolved common duct behind the duodenum where 
It IS free from scar In m‘>n\ instances it wall be necessarv to 



sttaied and been turned over the ducr behind it demon 

projecuno inr^ shown implanted in both ends of the cut duct but not 

P mto the duodenum through the sphincter 

othm th'^ ^^rom our of the head of the pancreas and in 
^ rcadilv demonstrated as free behind the 

can bp other methods fail the duodenum 

to papilla found and a probe passed up into it 

papilia IS not casv to demonstrate m the folds of duo 



716 


FRANK H KAHEY 


denal mucosa and is alw a> s located loav er in the duodenum than 
one suspects 

Particularly m the stncture cases this plan of turmng the 
duodenum o\er has proved a time saving method of finding the 
lower end of the duct One should also remember that if a tube 
IS to be permanently inserted into this duct one should use a 
tube of larger cahber than the duct sphincter so that it will not 
pass through the sphincter into the duodenum and be passed out 
of the duct into the duodenum to result in a stricture and the 
recurrence of jaundice 



SPONTANEOUS INTERNAL BILIARY FISTULA 

MARTIN L TRACEY and DAVID McC McKEUL Jr 

Spontaneous internal biliarj fistula as the cause of upper ab 
dommal symptoms is rarely considered preoperatively and is 
demonstrated only infrequent!) prior to operation Between 



Fjg 172 Tig 175 

172 -Roentgenogram showing fistula and filling of biliarv tree after 
barium meal (Case 18) 

17J —Roentgenogram three hours after banum meal barium still m biliar\ 
tree (Case 18) 

1977 -ind 1942 21 cases were found at the Lahe) Clinic during 
operation 

Fne fistulas (Cases 9 11 16 18 and 21) were demonstrated 
D> roent{,enologic stud) 3 (Cases 9 11 and 16) of which were 
pro\cd at opention One patient (Case 18) aged 74 jeirs re 
fused hospitalization for further study (Figs 172 and 173) One 
other patient (Case 21) operated upon elsewhere without dem 
onstrmon of a fistuh showed filling of the bilnrv tree during 
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two roentgenologic examinatjons (fig 174) but jt w'as not cer 
tarn w hether this filling was through a patent ampulla of Vater 
or a fistulous connection between the duodenum and the com 
mon duct The gallbladder was not studied but was reported 
normal at operation elsewhere Air outlining the biliar> tree is 
almost unfailingly pathognomonic of biliary fistula (Fig 175) 
In addition ’ (Cases S and 19) of 10 patients studied with a 
barium meal show cd some change in the average normal pattern 
m the descending diiodemim and I patient (Case 22) showed 
barium retention in the nght upper quadrant during a barium 



t g l +-R nigen gr n h ng iiJiing of biiarj ire alt r barum m ai 
(Case 21) Arro V po nts to quest nabl fistul 

enema examination cw'cntv four hours after the banum meal 
These findings were probably due to fistulas but the diagnoses 
were not made preoperatively 

In 6 patients (including Case 1 m which the connections of 
the fistula were not demonstrated) the gallbladder had been re 
moved previously Eleven gallbladders were studied with the 
Graham test 9 of which did not visualize Six of these were 
studied by the oral method and 5 by the intravenous method 
including 1 by both methods (Ose 15) and 1 b\ two intra 
venous tests (Case 16) 



SPONTANEOUS IMERNAL nil 1AR\ USTULA 719 

One patient (not included in this senes) ^\as operated upon 
for gallstone ileus and the surgeon s operatn e note failed to 
mention a biliary fistula It is possible that the stone passed 
through the ampulla® or that the fistulous tract healed avithout 
delectable traces® Internal biliary fistulas undoubtedly occur 
more often than they are disco\cred and heal spontaneously 
without detectable traces 

The syviptoim are similar to those usually associated with 
iliary disease However the colic is severe and the symptoms 



F, 

^ 'S 176 *r showing air outlining bihar) tract 

oentgenogram showing fistula from hepatic flexure to common 
duct (Case 16) 


patients m uncomplicated biliary calculi Many 

S' mDtnmc^^f penods of complete freedom from 

fom free particularly severe attack of colic ® This s> mp 

physician rh^i P^^haps the one thing that should mal e the 
'''cntioned internal biliary fistula although it was 

and Puestov^” d ^^nics (Cases 4 16 and 22) m our senes 
relate old ' °*^'ows this belief Perhaps patients neglect to 
concern over present difficulues 
tree one c^^ fistulous connection with flow into the biliary 
*1 1 eonze about the possible harmful effects of gas 
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tro-intestina! juices on the li\cr Expenments in dogs* demon 
strate progressi\e luer damage Jaundice \\as present in II 
patients fe\er m 7 and chills in 6 suggesting cholangitis In 
Case 18 (fistula on roentgenologic examination but operaoon 
refused) apnmaix anemia with dvsphagia and Ii\ er failure ma\ 
ha\e followed a fistula existing for man\ ^ea^s A. cause and 
effect relation could not be established since the patient did not 
complete his examination In Case 16 a fistula benieen the com 
mon duct and colon ma\ ha\e provoked diarrhea* (Fig 176) 
Formation of a spontaneous internal biliarj fistula is in no 
sense a cure of cholelithiasis but is an additional and dangerous 
compbcation \\^hen this statement was made bv Judd and 
Burden* m 1925 surgerv on the biliarv tract particularh for 
the jaundiced patient was more formidable than it is now The 
complication of biliarv fistula should be less frequent in the fu 
ture if earU surgerv for biliarv colic is adv ocated 

OPERATIV^E FINDINGS 

On Graham test onlv 4 patients (Cases 2 3 ^ and 9) show ed 
stones although in 2 patients (Cases 4 and 22) there was a ques 
tion of stones However at operation stones were found in 15 
patients and at postmortem examination stones w ere found m 
I patient (Case 1) in a pancreatic cavirv In the 8 cases with 
wtula in which stones were not found one can suspect that 
tnev had been passed without the patients knowledge Passage 
' of gallstones is not noted in the histones of anv of 

the patients with fistula 

Dense adhesions around a small contracted gallbladder com 
monlv are found In the separation of such adhesions a search 
s ould be made for a fistula since overlooking such a lesion mav 
lead to pentonins * 

The common duct was explored in 17 patients Stones were 
^nd m the common duct in 9 in the hepatic ducts in 3 
fistula also in Case 17 

Wo fistulas (Cases 11 and 19) were probabh due to duode 
^**^tidcr No historv suggesang 
cLsc 11 ^^ especiallv cobc could be elicited m Case 19 

had stones and a perforating duodenal ulcer 
folio ^ locnion of the fistulas proved at operation 
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G lll>fadder to du denum 

Cjstic Juct to duodenum 

Common d ct to duodenum 

Right hep tic duct to duodenum 

Con cction not ment ned 

Common duct to proxim I tr m\erse c Ion 

Total 


RESULTS 

Of the ■’I patients with mternil bihar> fistula 2 patients 
(Cases 7 and 8) died in the hospital 1 of pulmonarj embolism 
and the other of bronchopneumonia One patient (Case 1) had 
had four operations over a period of six >ears and de\ eloped a 
duodenal fistula Following partial gnstcectom\ to aid closure of 
this complication the patient died of hemorrhage (questionable 
hypoprothrombmemia before knowledge of vitamin K) One 
patient (Case 3) died a liver death following operation for 
imestiml obstruction (before discov cry of vitamin K) One pa 
cient (Case 9) died of unrelated causes eighteen months pose 
operatively Two patients (C^scs 12 and 23) were not heard 
from after an uneventful hospital stay The other 14 patients 
were well one month to four vears after operation 

CONCLUSIONS 

Operation for internal biliary fistula is successful An ewmal 
bilnry fistula is more likely to occur with damage to the com 
mon duct such as severance ligation or stneture Such a com 
plication was found only once (Case 1) although many pa 
tients with stneture arc thought to have a spontaneous internal 
biliary fistula which allows for penods of improvement 

Severe colic for Jong periods especially with a long interval 
of freedom after a very severe attaci should make the physician 
suspect a fistula Barium studies of the gastro intestinal tract 
though not essential might reveal more fistulas if performed in 
the absence of visualization of the gallbladder Whether a fistula 
is demonstrated prcoperatively is not of gaac importance aJ 
though delay in operation may increase the hazard and lead to 
liver damage The operative procedure should include closure oi 
the fistula or excision cholecy stcctomy and exploration of t ^ 
common duct The complication of fistula probably will ^ 
frequent if patients with bihary colic or demonstrated choJe 
lithiasis are urged to have suigical treatment early 
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SUMMARY 

TA\ent\ one cases of internal biliair fistula are reported The 
preoperame diagnosis uas made in 3 patients and pro\ed at op 
eration Tw o other patients w ho might ha\ e fistulas are men 
Goned both confirmed ba roentgenologic examinaaon The 
unportance of making the diagnosis preoperatu el> seems shght 
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POSTOPERATIVE PERIHEPATIC AND INTRAHEPATIC IN 
FECTIONS LOCALIZATION AND MANAGEMENT 

HERBERT O ADAMS 

Infi CTioN m or about the liver is a fairly common postoper 
arn e comphcstion /oHow tng man} f} pes of abdominal sargcc} 
The exact locaWation and effeemt management of such infec 
tion ma\ be difficult to accomplish and therefore some of the 
problems involved are wonin of discussion 

Following almost an\ type of abdominal surgery especially 
biliarv or gastro intestinal surgery including appendicitis such 
a complication as this type of infection may arise Signs of an 
obscure infection mav develop early or late in the postoperative 
period "W hen the more common sources such as the field of 
operation die wound the urinary trice and rcspiraror\ tract 
ha\ e been eliminated os a source of this reaction aitenuon 
should be focused on the right upper quadrant of the abdomen 
because of the possibility of perihepatic or mtrahepatic mfee 
non 

Of course one should reahre that there are many types and 
degrees of infection m the hepatic area Such infection as a 
mild diffuse hepantis or cholangitis or perihepatitis m the 
form of acute cellulitis may develop md subside under con 
•>enatjve measures and leave no residual abscess requiring sur 
gical drainage This ty pc of infection w hilc potcnnally senoui 
may be only transitory md therefore of relatively little impor 
tance However a definite abscess or more frequenih multiple 
abscesses w ithin the substance of the liver or m relation to any 
of Its surfaces definitely menace the patients life unless er 
fectivelv localired and drained Unfortunately is will be shown 
many mtrahepatic infcaions will prove fatal in spite of all efforts 
to control them and therefore the only effeemt treatment is 
pretention . 

The perihepatic infections on the other hand are a mucn 
more favorable group and if effccmeK localized and drameo 
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the mortalit) should be low Exact localization of the abscess 
which ma) often be difficult therefore becomes the crucial fac 
tor in all these infections Phjsical signs and roentgenologic 
findings are often confusing and as illustrated in the following 
cases lead to difficult} m effectwe drainage of these collections 
of pus 


SUBD1APHRAGMATIC ABSCESS 
The t} pical subdiaphragmatic abscess nnv be managed readily 
and satisfactorily When signs of obscure infection develop after 
abdominal surgery a subdiaphragmatic abscess should be ruled 
out There mav be no symptoms referable to this area or at 
best only a v ague discomfort in the low thoracic and subcostal 
areas Deep tenderness may be demonstrable on pressure over 
the lower nbs and the diaphragm should be elevated and fixed 
on percussion Roentgenologic examination especially with 
upright and lateral positions is of great value 
and shows a definite shifting collection of gas beneath the dia 
phragm As many of these infections are of a colon bacillus 
type gas develops within the abscess and produces this char 
actcnstic picture The roentgenologic findings however may 
ue very misleading The follow mg is a t> pical case of subdiaph 
ragmatic abscess 

old woman with epigastric discomfort of a 
years duration and frequent vomiting of SIX months duration was 
aejT* ^ hospital with a diagnosis of carcinoma of the stom 
A subtotal gastrectomy was done Because of her anemia and 
s^^te two transfusions were given in the first few 
hp<T^ 0 " 0 wmg operation On the twelfth postoperative day she 
to can to develop edema of the legs which was thought to be due 
pi\p" protein and secondary anemia More transfusions were 
dav effort to improve this condition On the thirtv second 

^ 9egan to run a septic fever and course Roentgenologic 
tavK showed the diaphragm elevated with moderate atelec 

of f» ° ® lungs a small amount of fluid and a definite collection 

fifth d diaphragm (Fig 177 a and b) On the thirtv 

undcrt^l ^ drainage of the subdiaphragmatic abscess w as 

eleventh accomplished bv removing a portion of the 

of the posterior xxillarv line The two pleural surfaces 

made ungle were sutured together and an opening 

rough the diaphragm into the abscess cav itv Follow mg this 
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her temperature rapidl> dropped and she was discharged some 
weeks later m good condition 

Co/fment -Tim case illustrates accurate localization and 
effective drainage b> the direct thoracic route Dninage ma\ 


Fg 177 -S bd aph agm I c bsce v Am op icr r ie\ \ th ti e p 
t t upright si o 1 g a d fin Tc gas bubble bel \v a hi I fi ed r ght d aph 
ragm b Antcrop ster r evv w th the pati nt 1> n«> on the 1 ft $ d 
si ovv ng the same b k ble \ h h si ifted w th po i on 

be perfonned either in two stages or as m this case in a care 
full) executed one stage procedure 

SUBHEPATIC INFECTION 

The following ’ cases on the other hand illustrate how the 
clinical course and roentgenologic findings can readil) prevent 
accurate localization cause unnecessary surgical exploration and 
delay^ effective drainage 

Case II —A 47 year old woman was admitted to the hospital 
because of abdominal pam of six months duration and jaundice of 
one month s duration A cholec) stectomv and exploration and drain 
age of the common duct w ert done There w as definite cholangitis 
chrome cholecystitis and cholesterosis but no stones Following 
operation she ran a low grade fever and on the sev enth postopera 
tive day showed fluid at the right base On the eighteenth dav 
roentgenologic examination showed the diaphragm to be elevate 
and fixed with small amounts of fluid in the costophrenic 
There w as no ev idence of any free gas beneath the diaphra^^m i c 
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roentgenologic findings vere suggestive of subdiaphragmatic ab 
scess although the diagnosis could not be definite because of fluid 
obscuring the diaphragm On the thirtv second dav roentgenologic 
evammation showed pleural fluid nboie the diaphragm (Fig 178 n 
and b) A shifting bubble could not be located in relation to the 
diaphragm because although a thoracentesis had been performed 
set era! times prior to this examination the diaphragm could not be 
definiteh outlined 

Since the evidence favored a subdiaphragmatic abscess and the 
patient continued to run a septic course a few dav s later a part of 
the eleventh nb was resected and the pleura packed as a first stage 
drainage Aspirations and exploration of the subdiap iragmatic area 



hr^ J^S-Subhcpauc abscess a Anteroposterior vie« vwch the patient up 
Do^iTio* 3 small bubble m tlie region of tbc diaphragm The exact 

ticnr <l<aphracm js obscured b Anteroposterior Mew with the pa 

Dosicin^'”® showing the same bubble which shifted with 


staoe ^ ^ however produced no pus and therefore the final 
cours ^ w as not undertaken She continued to run a septic 

a nccdl ^ second exploration of the subdiaphragmatic area with 
nlorcd STibhepTtic area was ev 

tcred r wound and a large amount of pus was encoun 

good this she improved rapidlv and was discharged in 


plajiiin admitted to the hospital com 

duration tight upper quadrant pain of some >ears 

acholccvst ^ ^‘^g^osis was cholccv stitis and cholelithiasis and 
until the d performed Convalescence was satisfactory 

ram w as remov ed on the sev enth postoperativ e dav w hen 
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she devcJoped pnn m rhe f^c upper quadrant and lower chest 
She began to run a scpcfc course her ccniperaturc mcreasuig to i03 
r m the afternoon Rijcnrgenoiogic evaminacion shossed the diaph 
ragnj to be cici 'ired and cloud\ at the let eJ of (he si\th nb and a 
snuJi amount of /bud at the base (Fig 179) On the fifteenth da> 
n sccnon of the ciesenth nb uas renwvcd and the pJeura packed 
Two dn s hccr the second stage of dnmage w as carried out open 
mg the dnphngm and e^cphinng the suhdiaphragmatic area no 
exudate was found She contjnucd to run a septic course until finalh 
a collection of pus in the itibbeptitc area was discovered and drained 



Fig l79~Subii pat bsc s \ 1 gl fi cd daphrvgm w th defin t Jcn 
bo c fJi d pJ agrn f / <m«s nd <Tu d / tJ e right ba 

through the wound FoiJowmg this she made steads improvement 
and w as discharged in good condition 

Co?m}!snt -'These 2 cws diustrare that subbcpicic mfecnon 
ma> be accompanied b) a clmical course ind roentgenologic 
findings identicnl with those of subdiaphragmanc abscess even 
to the slight atelectasis and fluid ibove the diaphragm 
Case n even showed i shifting bubble of gis but 
gcnologist cirefuHv stated that owing to fluid above the diaph 
rigm obscunng us evict locanon it was impossible to si) 
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definitely ^\hethe^ this gas ^\as abo\e or below the diaphngm 
This patient had had several thoracenteses before this bubble 
appeared m the roentgenogram and the negative exploration of 
the subdiaphragmatic area and subsequent roentgenograms 
proved the bubble to be a small pneumothorax artificnlly m 
duced at the time of thoracentesis Careful consideration of the 
3 cases brings out only one reliable differentiating point be 
tween subphrenic and subhepitic abscess and that is a shifting 
collection of gas show n by roentgenogram to be definitely below 
the diaphragm 

By carefullv adhering to this criterion a negative exploration 
of the subphrenic region should rarely be made Plow ever 
one exception is an intrahcpatic abscess or most frequently 
multiple liver abscesses one of which lies beneath the capsule 
of the liver m the subdiaphragmatic position or has gone further 
to rupture through the capsule into one of the subdiaphragmatic 
spaces These infections are usually not due to the gas forming 
type of bacteria and localizing positive evidence of this nature 
IS unhl el> One often has to resort to localization by a long 
needle and aspirating svnnge or exploration of the liver or the 
area however if the infection is deep within 
the substance of the liver even these more radical efforts mav 
be unsuccessful 


INTRAHEPATIC INFECTION 
The following cases illustrate the difficulties in localization 
and determination of the type of intrahcpatic infection as well 
as Its hopelessness and gravity 

woman presented typical svmptoms of 
appendicitis of three days duration and at operation the appendix 
as ound to be perforated at the base and 1> mg in the pelv is w ith 
P n onitis An appendectomv with drainage was done She made 
air V good immediate rccoverv but three weeks after operation 
egan to run an intermittent fever A tender mass developed in the 
ostcrior culdcsac Incision and drainage of this pelvic abscess were 
1 ^ ^ posterior colpotomy She improved temporanly but later 

^ temperature of lO’ to 104° T daih Her pulse rate 
crvthro^ 130 As the leukocytes numbered 15 000 and the 

fusion^^T progressive anemia she was given a trans 
be cIp ^ senes of roentgenograms show ed the chest to 

ar and the diaphragm free The final roentgenograms showed 
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the diaphragm to be high and the motion impaired The liver 
shado^\ was increased (Fig 180) but there were absoluteh no 
signs of fluid or reaction abo\e the diaphragm 
Because the patient s condition became steadil> more serious it 
wis felt in spite of this inconclusne roentgenologic e\idence that 
e\er> effort should be made to discover her infection A section of 
the eleventh nb was remo\ed and the pleura packed A few days 
later the diaphragm was opened and a large abscess cavit> drained 
which was probablj beneath the capsule of the liver adherent to 
the diaphragmatic peritoneum Because of the continued septic 
fever and the lack of improvement ic was thought that she probabI> 
had multiple liver abscesses She continued to grow worse and died 
and a postmortem examination showed multiple liver abscesses and 
a pyelophlcbitis of the porta! vein Figure 181 is a photograph of 
the liver i o r 

A 37 >ear old woman was operated upon for a rup 
tured appendix and peritonitis and subscquentlv continued to have 



^cven wound and a draining sinus About 

<^\ciscd 1 \ explored and an appendiceal stqmp 

1 C pathologic report was chronic inflammation of the 
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appendiceal stump She %\3S discharged about three \\eeks later in 
good condition However about ten davs after leaving the hospital 
she developed vague pains m the right upper quadrant of the 
abdomen and in the costovertebral angle Since this pain increased 
m seventj and was accompanied b> chills and fever she was read 
mitted to the hospital Chcmotherap> and other conservative meas 
ures produced no results After several weeks exploration of the 
subhepatic and anterior aspects of the liver was carried out and a 
mass discov ered in the anterior superior portion of the right lobe 
of the liver The pathologic diagnosis of the biopsv specimen was 
nonspecific necrosis and chronic inflammation of the liver 

The patient s condition showed little change following operation 
Some wee! s later fluid appeared in the right liase above the dtapfi 
ragm and the diaphragm on this side became fixed and high (Fig 
182) A thoracotomj and transpleural exploration of the subdiaph 
ragmatic region were carried out but no exudate was encoun 
tcred Cultures of the pleural fluid and blood were negative The 
high temperature curve continued and the patient slowly grew 
worse and died Postmortem examination showed multiple Incr 
abscesses and the bactenologic studies showed actinomvcosis 

Cxsc VI —A 62 vear old woman entered the hospital with a his 
tor> of acute attacks of right upper quadnnt pam of five vears 
duration A diagnosis of cholccv stitis cholelithiasis and diaphrag 
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matic hernia was made A cholecvstcctom\ choledochostomy and 
repair of the diaphragmatic hernia were performed On the fourtli 
postoperative da\ she developed a foul odor to the biliarj drainage 
and slight necrosis along the drainage tract On the ninth day evi 
dence of collapse and shock developed The blood pressure was 80 
mm systolic and the pulse rate 150 and she showed extreme 
toxjcit) Roentgenologic examination showed a high fixed diaph 
ra^m (Fig 183) suggesting a fulminating subdiaphragmatic in 
fection Gas bacillus infection was suspected and cultures were 
positive The diagnosis was gas bacillus infection of the subhepatic 
area involving the entire liver She received chemotherapy without 
effect and when positive cultures were obtained antitoxin was 
started She rapidly became moribund and died 

Covmient —These 3 patients had multiple abscesses and wide 
spread destruction of the hv er substance and illustrate the serious 
nature of this condition All 3 patients had all feasible surgical 
drainage and the last 2 had chemotherapy without influencing 
the steady progress of the disease and the ultimate fatal outcome 
in this ty pe of case surgical drainage at best can dram only the 
abscesses near the surface of the liver or those that have rup 
tured through the capsule and become subdiaphragmatic this 
influences tlie stcadv progress of the abscesses scat- 
'^"^o'^gbout the liver substance Although the bactenology 
n R ^ of infection were dissimilar it is evident that in 
j three types of cases the complications of abdominal surgery 
tr^tiy responsible for the liver involvement must be prevented 
It the patient is to be saved 

DISCUSSION 

In general it is important to reali7e that perihepatic abscess 
n c locali/cd and effectively drained A differential localiza 
ofi^ subdiaphragmatic and subhepatic abscess may 

saved ^''^tcmclv difficult and since these patients can be 
to 1 'h f better to carry out unnecessary exploration than 
^ c infection go undnincd Likewise in mtrahepatic m 
nature of the disease is often obscured bv the 
possibl'”^ perihepatic infection Since at this stage it is im 
dnma^ *1?" mtrahepatic extension of the infection 

sarv if*r i Perihcpatic and subcapsular abscesses is neces 
^bat there are multiple mtrahepatic ab 
K^csscs and that the outlook b hopeless 



THE DIAGNOSJS OF CARCINOMA OF THE PANCREAS 

EVERETT D KIEFER and MAX MORAVEC 

The diagnosis of carcinoma of the pancreas has afua\s been 
one of the more difficult problems of internal medicine In the 
past the diagnosis ^\as imponant onl> m establishing the prog 
nosis and in ruling out curable conditions such as common duct 
stone The cure of malignant disease of the pancreas was con 
sidered hopeless Since adtanccs m surgetv have brought surgi 
cal cure of at least some cases of carcinoma of the pancreas 
within the range of possibilK> it is logical and timel> to review 
thesamptoms signs laboraton findings and chmcai deductions 
which mav lead to a reasonably accuntc and early diagnosis 
Elsewhere m this volume the present snrus of surgerv m car 
emoma of the pancreas is discussed b\ Dr Caircl! 

Our rev icvv is based on a study of 74 cas.es of pancreatic car 
cinoma m all of which the diagnosis was confirmed bv hparot 
omy There w ere approumitelv twice is main men as women 
49 being men and 25 women Tbe distribution according to ag< 
was about the same as m carcinoma of the stomach 

Age 40-49 S0-S9 70-79 

Number J IJ 12 19 7 

Painless jaundice has been the traditional landmark of mahg 
nant disease of the pancreas or ampulla of Vater \ et it is now 
w ell recognized that many patients w ith carcinoma of the pan 
creas (38 per cent) arc not jaundiced when they present them 
selves for diagnosis Since jaundice tends to localize the search 
for the morbid process to the region of the h\ er and bile ducts 
Its presence makes possible a more direct attack upon the d ag 
nostic problem For this reason the patients with jaundice and 
those without jaundice will be considered separately 

NONJAUNDICED PATIENTS (28 CASES) 

Patients without jaundice complained chiefly of pw 
though chanctenstic pain docs not occur in every ca>e ccrtai 
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features should always suggest the possibility of pancreatic 
malignancy These are (1) location m the epigastnum (2) 
prominent radiation to the middle of the back (3) steady pro 
gression in severity (4) aggravation by lying down and par 
tial relief from sitting up or curving the body forward and (5) 
nonrelationship to meals or bowel movements 
The next most outstanding symptom is marked anorexia A 
resulting loss of weight is almost constant and in most instances 
amounts to from 20 to 50 pounds Given then a patient aged 
50 years or over with characteristic pain anorexia and weight 
loss the diagnosis of upper abdominal malignancy definitely 
can be suspected 

Such symptoms as mdigestion, nausea, jovntme;, diirrhea and 
constipation are frequently present but are much less character 
istic and are not mdicativ c of any one disease Gross hemorrhage 
from the gastro intestinal tract may occur Fezer occurs sur 
pnsmgly often Unexplained chronic elevation of temperature 
^vlth anorexia and gastrointestinal symptoms which remain 
undiagnosed after gastro intestinal studv is strongly suggestive 
of pancreatic malignancy 

The physical findings are frequently insignificant except for 
^v eight loss A palpable fixed mass in the mid or left epigastrium 
particularly if it transmits the pulsations of the abdominal aorta 
IS evidence of a retroperitoneal tumor in the region of the pan 
creas It should be remembered however that not all gastric 
neoplasms are movable and not all pancreatic tumors are com 
pletely fixed Because of the retroperitoneal position of the pan 
creas It IS relatively inaccessible to palpation and m 55 cases of 
me 74 no definite pancreatic mass was felt 
Laboratory findings provide only suggestive evidence of pan 
wane disease or are useful only in eliminating other diagnoses 
Contrary to what might be expected fatty stools are rare Oc 
cult blood may be present in the stools apparently reaching the 
gastro intestinal tract by ulceration into the stomach duodenum 
or pancreatic duct Disturbed carbohv drate metabolism suggests 
pancreatic involvement but unfortunately gross disturbances 
m only a few cases In 8 of the 74 cases gly cosuna 
3n hyperglycemia were found by routine urinalysis and blood 
sugar determinations Berk' has reported that the glucose toler 
ance test gi\e evidence of some impairment of carbohv drate 
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utilization m 77 8 per cent of eases Tests for pancreatic enzvmes 
m the blood Mere nor done on in} appreciable number of our 
cases Johnson and Kocl us* found the scrum lipase elevated in 
4 of 1 1 cises Comfort and Osterberg have reported 40 per cent 
accuraev for serum hpasc tests and onlv 8 per cent accuraev for 
scnim amylase tests 

The roentgenologic findings mav be cnrirclv negarne bur 
frcqucntlv deformities and displacements of the stomach duo 



Fig 184 Fg ISr 


Fg 184 -A filling Jcfcct on the gre t t cur t re of the antr m f ui 
stomach p od d b\ a gro th n th pa r h h lay just b h d 
and belo the stomach 

F g 183 — The charactenstic ide $ p of the d od num s caos d hv 
enlargement of th h d f th pancreas ar und which tl duod num pis c 

denum or colon indicate the presence of a tumor m the region 
of the pancreas 

Figure 184 shows the defomjit} and fixation of the antrum 
of the stomach produced b> a corcinonu of the body of the 
pancreas This sign is not always conclusive because an mfil 
rrating gastric neoplasm on the posterior wall may have a sim 
liar appearance and gastroscopy may be helpful m making the 
differentiation 

Figure 185 shows enlargement of the head of the pancreas 
producing a widened sweep of the duodenum winch norma y 

curves around fhe pancreatic head In interpreting this sign one 
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the diagnosis of CTRCINOMV Of THE PANCUI AS 

should remember thit the stidth of the tranT 

and IS usuallt « idcr m h\ perasthenic patients « ith h g 

'"FigureTsd'shoHS displtcement of the second pon.on of the 

'tsureris? and 188 sho« presure d;fonn.n of th^jhird 
portion of the duodenum Note the widening 
folds and the thinning of the banum column 



Fig 186 T-. 

Fi" 186 -Pressure on the duodenum bj a psncreatic tumor j.-n^Tnum are 
smooth rounded deformin and che sbght dtsplactmcnt of t 
su cstit e c\ idence , a f\ r 

Fig 187 “The mucosal pattern of the duodenum is defonue ^ 

tened b\ pressure on the second ponion of the duodenum ' P 
carcinoma 


Figure 1S9 shows the local distortion of the duodenal muco^ 
pattern in the region of the ampulla caused b> a sma turn 
of the head of the pancreas . t 

SimwjTT) —In nonjaundiced patients no s\ mptom sign a 
orator\ test or roentgenologic finding is pathognomonic o 
emoma of the pancreas The best that the diagnostician can o 
IS to malvC a probable diagnosis AA'^ith such ominous s> mptoms 
as persistent upper abdominal pain and w eight loss in a paoent 
ON cr 50 \ care of age paracularh if gistro intestinal roentgen^ 
grams show no intrinsic lesion the diagnosis of carcinoma o t e 
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Utilization m 77 8 per cent of cists Tests for pancreatic enzymes 
in the blood xvere not done on in> ippreciible number of our 
cases Johnson and BocI us® found the serum Iipise elevated in 
4 of 1 1 cases Comfort and Osterberg hiv e reponed 40 per cent 
accuratv for scrum lipase tests ind only 8 per cent accuracy for 
scrum amylase tests 

The roentgenologic findings ina\ be entirely negative but 
frequently deformities and djsphcements of the stomach diio 



Fg 184 Fig is; 

Ti" 184-A fill <lelect on tJc great r c nature of the s rr m of the 
stom ch as produced by gro ih m ihc p creas wh ch I \ ju t b h nd 
nd belo tl t n 1 

F g 18 j — Tl e characterise d $ p of the duodenum as caused 
enlargement of the head of tl pancreas around t I h tl du denum pas c 

denum or colon indicate the presence of a tumor m the region 
of the pancreas 

higure 184 shows the deformity and fixation of the antrum 
of the stomach produced by i carcmomi of the body of the 
pancreas This sign is not always conclusive because in inni 
tracing gastric neoplasm on the posterior wall may have a sim 
liar appearance and gastroscopy may be helpful in making t c 
differentiation 

Figure 185 shows enlargement of the head of the p^ncre 
producing a widened sweep of the duodenum winch norma s 
curves around the pancreatic head In interpreting this sign ons 
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m pancreatic malignancy is due to the blocking of the common 
bile duct the first step is to identify the jaundice as obstructive 
Tests for the presence of bile m the mtcsanal tract are sig 
mficant Probably the best test is simple inspection of the stool 
for a brown color indicating bile Chemical tests for occult quan- 
tities of bile m the stool arc merely confirmatory if negative 
and if positive do not rule out obstructive jaundice, since traces 
of bile may enter the intestinal tnee even when the jaundice is 
due to pancreatic malignancy Specimens of duodena! contents 
obtained by intubation sometiiiics contain small quantities of bile 
indicating that the obstruction is not always complete As a rule 
the duodenal contents are bile free 
Urobilinogen is usually absent from the urine in obstructive 
jaundice since its presence depends upon bile entering the in 
testmal tract In obstructive jaundice the plasma cholesterol may 
be moderately increased while in nonobstructive jaundice it 
tnaj be lower than normal 

Tests for hepatic damage and decreased function, such as the 
bromsulfalein lesq hippunc acid excretion test galactose tol 
erance test and Takata Ara test give information regarding the 
condition of the liver If liver function is impaired early m the 
course of jaundice a hepatic or nonobstructivc form of jaundice 
mav be suspected particularly if considerable bilc pigment is 
present m the stools If obstruenve jaundice has been present 
or several weeks impaired liver function may be found and 
m icates secondary biharv cirrhosis due to obstruction and back 
pressure in the biliary system On physical examination the liver 
may be large and firm, usually with a rounded edge Therefore 
may be considered as c\ idence either for or 
against biharv obstruction, depending upon the stage of the 
isease or other clinical findings of primary or secondary liver 
impairment ^ 


jaundice IS established as obstructive several forms 
obstruction must be ruled out before a diag 
In tR of the head of the pancreas can be made 

a distended palpable 
case Th ^i^hly Significant and indicative of malignant dis- 
^on-onior of this physical sign is known as 

w ith ^«rv, ^ ^ ■absence of a dilated gallbladder associated 

Uimon duct obstruction due to gallstones is probably due 
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to the fact that in such cises chronic cholecystitis has so thick 
cned the gallbladder that it fails to distend readily When gall 
stones arc coincidental w jth caranoma of the pancreas the gall 
bladder is usually not dilated Although a dilated gallbladder is 
not a constant finding it is one of the most reliable signs In the 
presence of obstrueme pundicc a dilated gallbladder and a 
pancreatic mass or roentgenologic esidence of a pancreatic 
tumor a diagnosis of carcinoma of the pancreas is fairly certain 
IIo\sc\er there is no way of diffcrentianng carcinoma of the 
pancreas from carcinoma of the ampulla of Vater or of the 
common bile duct 

Other conditions which are practically impossible to differen 
tiate from pancreatic malignancy without exploratory laparot 
omy are painless common duct stone some forms of chrome 
pancreatitis benign tumors and adenomas and recropentoneal 
tumors such as lymphomas Even with the tests which help in 
the diagnosis of liver disease and jaundice the differential diag 
nosis of obstructive and hepatic jaundice is not wholly reliable 
particularly m cases of several weeks duration in which sec 
ondary liver damage has occurred and obscures the pnmary 
biliary tract disease 

Because of the possibility of misswn a curable obstruction 
such as an impacted stone or stneture of the common duct con 
firmition of the diagnosis by means of exploratory laparotomy 
IS iisinllv advisable provided of course tbit the patients con 
dition particularly vsith regard to liycr function shows that 
he Ins 1 reasonable chance of surviving the opention Preopera 
tiv c plans should include prov ision for the first steps of resection 
of the pancreas if a favonbic lesion is found (Cittcl! U B 
Resection of the Pmcrcis Discussion of Special Problcnis- 
pigc 753) 

I ven in opcrinvc dngnosis of imligmnt disease of the pau 
ereas some ficrors of uncertainty exist Chronic pmcreatitis 
mav produce a hird miss m the head of the pincreas character 
isric of ^ malignant growth and the surgeon may be certain he 
IS palpating a carcinoma and close the abdomen without 
a biopsv specimen The reniov il of tissue for diagnosis is hizi 
ous and often difficult In such a case the prognosis of a fati 
outcome should include some reservations because the subse 
quenc course may prove the condition to be benign This pre 
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ciution IS particularly nccessirj ^\hen the historv is unusuallv 
long and the attacks of pain ha\c followed the pattern of inter 
imttent biliary colic 
The following case is an example 

A woman aged 69 a ears complained of attacl s of se\ere right 
upper quadrant pain o\er a period of three and a half \ears She 
had been jaundiced for three months Her appetite was poor and 
she had lost 45 pounds in weight 

Ph\sical examination re\ealed no palpable mass or dilated gall 
ladder There was no fever The stools showed only traces of bile 
The blood sugar was normal There was no gly cosuria Blood count 
showed some anemia the hemoglobin being 66 per cent and er\th 
rocytes 3 530 000 Roentgenologic examination showed a normal 
stiOTach with some distortion m the course of the duodenum 
The preoperame diagnosis was cholelithiasis with common duct 
the liver showed signs of biliary cirrhosis 
he gallWadder was small thickened contracted and contained 
I c ^ common duct was dilated but contained no stones 
? *he head of the pancreas there was a hard nodular mass 
r. ^ diameter which the sui^con thought was a car 

noma A biopsy was considered inadvisable A T tube was placed 
through the ampulla and the 
^ t f The patients postoperative course was 

entful and five years later she was in perfect health 

possibility of surgicii cure of carcinoma of 
lends additional stimulus to accurate and early diag 
dirp^ misconceptions regarding the importance of jaun 

diagnostic sign should be corrected and upper ab 
P®'" substituted as the cardinal sign of the early stages 
ot pancreatic malignancy 

tioi? cases physical signs are absent but if due considera 
whirl! of pain the anorexia and weight loss 

pected omformly present the diagnosis should be sus 

tra^t examinations of the upper gastro intestinal 

presenrr Nalue in detecting pancreatic tumor In the 

shane nnrl^ ^?&estive symptoms even small distortions m the 
sidered stomach and duodenum should be con 

jaundice associated with this disease is pnmanlv ob 
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structive but subsequent liver dimage mav make the character 
of the jaundice less clear cur 

Counoisiers hu concerning the significance of a distended 
gallbladder is one of the best rules of diagnosis As a phj^ia! 
sign It IS fiirK cisdj elicited since the gallbladder presents an 
teriorlj tnd is iisiialK easi!) felt md identified A vague uni 
dcntifiablc mass in the nght upper quadrant is usually the nght 
lobt of the liver 

ft must be admitted that the difTcrcntial diagnosis of long 
standing jaundice is not 1 00 per cent reliable Furthermore m 
min> cases the t>pe of obstruction cannot be positive!) 
established 

The diagnosis of circinonia of the pancreas cm be made 
with reasonable ccrtimtv m some cases with presumption m 
others and in others onlv on suspicion while m no case can the 
diagnosis be besond the question of doubt For this reason ts 
ploratory laparotoni) should be used judiciously but widelj 
Pratticillv no patient with chronic jaundice or persistent ab 
dommal pim such as described should be denied laparoromv 
with the exception of those showing progressive improvement 
or those who cannot withstand the shock of operation 

Even with an operative diagnosis of carcinoma of the pan 
trtas the prognosis m certain cases should include some res r 
vations This is because of the close similant) between some 
mflammatoiy misses in the pancreas and malignant tumors 

nercRENces 

I Berk J L Diagnosis of Carcinoma of the Pan reas Arch 1 t Aled 
5 5-JiMSept) 1941 . 

Comfort M anil O terberg AES rum Amvlasc nd Serum L pair 
in the Diagn of D eases of the Pancreas Proc Staff M««c M VO 
Cl n ;r 4 7 1940 

} Johnson T A and CockuJ H L D agnostic S gnifican e of petermina 
tions of Scrum Lipjs 4rcb lot Med S6 62 77 f JuJj ) 1940 



SUCCESSFUL RESECTION OF CARCINOMA OF 
THE BILE DUCT 

RICHARD B CATTELL 

Primaiu carcmorm of tlie bile duct is in infrequent finding 
and usually the diagnosis is established only^ at the time of 
abdominal exploration for obstructive jaundice Unfortunately 
extension to the gastrohepatic omentum and liver occurs early 
and resection is impossible because of involvement of such vital 
structures as the portal vein and hepatic artery Likewise be 
cause of the rich lymphatics in this area, the regional nodes and 
hver usually show metastases A circumscribed malignancy of 
the duct that permits any possible chance for total removal is 
rare 

During the last year I operated upon 1 patient in whom 
resection of a primary carcinoma of the bile duct appeared pos 
sible restoration of the continuity of the duct was accomplished 
h> end to end anastomosis 

CASE REPORT 

history —A 64 year old man was 6rst seen at the Lahcy Ciinic on 
July 17 1942 with a complaint of indigestion and jaundice of 
months duration He had been well until January when indigestion 
^ith flatulence heartburn and fullness in the epigastrium developed 
He had had no pain but a high blood pressure was noted Two 
months before examination the indigestion became more pro 
nounced and marked anorexia and a persisting metallic taste de 
'eloped He noticed that the stools were light in color and that the 
Shortlv thereafter a y ellow tinge of the ey cs dev el 
oped During this two months penod of exaggerated symptoms he 
ost 3 pounds in w eight but had a markedly diminished food intake 
IS jaundice remained about the same His past history was not re 
ea ing and he had had no operative procedures 

^ysical Exarnmation —The patient appeared to be chronically ill 
showed evidence of weight loss The height was 70 inches and 
sef IdSy pounds There was a slight icteric tint to the 

crac The skin w as drv and sallow and had a faint icteric tinge A 
747 
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few moist inspiratorv rales were heard at the left base On abdominal 
examination the liver edge could not be felt and there were no 
masses There w as a feeling of resistance w ithout spasm in the entire 
epigastrium most marked m the right upper quadrant On rectal 
examination there were no hemorrhoids The prostate gland was 
somewhat nodular but did not suggest malignancy There was 
pitting edema of both legs and ankles The fundi showed a grade 2 
arteriosclerotic change The blood pressure was 160 mm systolic 
and 100 mm diastolic 

Laboratory £a:<n;;ina«onr —Roentgenologic examinations showed 
no malignancj in the stomach and no increase in the curve of the 
duodenum The prothrombin time was 89 per cent of normal and 
the carbon dioxide combining power of the blood was 48 volumes 
per cent The benzoic acid liver function test with a volume of 365 
cc show cd a hippunc acid s\ nthesis of 0 60 gm Urinal) sis 
showed a specific gravity of 1 025 no albumin no sugar and a trace 
of bile The hemoglobin was 82 per cent erythrocvtcs 4 080 000 
and leukocytes 7 800 The blood smear was normal The nonprotem 
nitrogen was 36 mg per 100 cc the serum bilirubm 6 the serum 
chlorides 577 and the blood cholesterol 376 The scrum proteins 
were 7 2 gm per 100 cc Gastric analysis showed free hydrochloric 
acid 40 total acidity 54 and a positive reaction for occult blood 
(guaiac 1+) The icterus index was 18 Bile was present in the 
urine and urobilinogen was positive to a dilution of 1 128 

Freoperaute —Carcinoma of the pancreas or stomach 

with extension to the bile duct 

Freoperatize Frepuation —TUe patient was admitted to the 
hospital on July 17 and for seven days he was given a high 
carbohvdrafe high protein low far diet thiamine chloride 
vitamin C 300 mg vitamin B complex and vitamin K m the 
form of hykmone 3 2 mg m 1 500 cc of normal saline with 
10 per cent glucose daily intravenously 

Operation —Partial resection of the common hepatic and com 
mon bile duct and cholecystectomy 

When on July 24 the patient was relaxed under pontocainc 
glucose and spinal anesthesia supplemented with cyclopropane 
the liver could be felt two to three fingerbreadths below the 
costal margin with rounded blunt edges but no nodules 
was moderate enlargement of the liver with small yellow «h 
gray areas scattered over the surface of the right lobe The 
gallbladder was contracted and contained no stones There was 
a small firm irregular mass approximately cm in diameter 



succrssruL ursrcTioN of carcinoma or niic duci 749 

involving the lower end of the cystic duct ind the common 
hepatic and common bile ducts this imohcd approximately 2 
cm of the mam bile passage (Fig 190 a) The stomach duo 
denum and pancreas were normal There were no enlarged 
glands in the gastrohepatic omentum and no nodules m the In er 
General abdominal exploration was negative except for numer 
ous small diverticula in the sigmoid and rectosigmoid 
A right upper rectus muscle splitting incision was made Ad 
hesions to the gallbladder were freed and the free edge of the 



gastrohepatic omentum demonstrated A diagnosis of primatv 
carcinoma of the bile duct was made and in the absence of 
metast^es resection was undertal cn The serosa of the superior 
and interior aspects of the free edge of the gastrohepatic omen 
turn was excised The hepatic artery was exposed and displaced 
3nd the cystic artery severed at its origin The ducts 
were elevated and the portal vein dissected free 
t roughout the gastrohepatic omentum The gallbladder was 
tee up from its bed leaving it attached to the mass Both right 
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and left hcpitic ducts could be Msinb/ed as c\trahcpanc at the 
point of pinction The common hepatic duct and the common 
duct a\ere sectioned I 5 cm abo\e and 2 cm below the lesion 
and the entire area removed {Fig 190 a) Anastomosis of the 
common hepatic duct to the |C|unum had been planned but on 
mobib7ing the head of the pancreas and duodenum the common 
duct could now be displaced upward to the common hepatic 
duct stump Because the portions of either common hepatic or 
common duct were insufficient to permit bringing out the T tube 
through a separate incision the duct was reconstructed over 
a T tube emerging at the point of reconstruction (Fig 190 b) 
This w as done w ithout tension follovv mg v\ hich the edge of the 
duodenum was sutured to the under surface of the liver A 
cigaret dram was brought out through the upper end of the 
closed incision along with the T tube A tnnsfusion of 500 cc 
of citnted blood was given at the conclusion of the operation 

Pathologic Cxan/WiJtion Sma\l epithelial cells consistent with a 
diagnosis of carcinoma of low grade nwhgnanc) Carcinoma of the 
bile ducts 

Poftoperatiic Course —The patient made a good immediate post 
operative recover) altliough for a few davs there was a small 
amount of bile drainage from the wound Bile continued to dram 
freely from the T tube He was given parenteral glucose in a saline 
solution 1 ampule of hjhmone 3 2 mg and vitamin C 500 mg for 
five davs On August 2 nine davs after operation he became irra 
tional and took little by mouth His nonprotcin nitrogen was H) 
mg per cent and his prothrombin time was "’0 per cent of normal 
Parenteral fluids and vitamin K were resumed and his condition 
rapidl) improved The nonprotein nitrogen dropped to 37 mg per 
cent Bile drainage from the wound ceased and the T tube was 
clamped to divert the bile to the intestinal tract His stools became 
well colored and his condition showed marked improvement He 
was discharged from the hospital on the thirtv first postoperative 
day On November 19 he had regained 35 pounds had no digestive 
symptoms and had had no return of the jaundice The bowel action 
was normal with good color to the stools The T tube remained m 
place and was clamped off during the dav and permitted to dram 
at mght . 

On January 26 1943 there was some bile drainage from arouno 
the T tube The T tube showed marked dilatation because of ttie 
poor quality of the rubber and the exposed portion of the tube w a 
begmmng to fragment Accordmgly after irrigauon and lur 
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demonstration of patenc\ the T tube vis rcmo\cd without difh 
cnlts All drjinace from the 1 tube and sinus tract ceised withm 
fort) eight hours and on F ebruir> 27 his condition w is reported 
IS sinsfactors 


COMMENT 

In the twelve )ear penod of 1930 to 1941 inclusive, 151 pa 
tients with malignanc) of the liver bile duct and pancreas were 
operated upon Of these 13 lesions were pnmar> in the bile 
duct and 25 were pnmar) m the gallbladder No curative t>pc 
of operation was earned out for pnmar> carcinoma of either 
the bile duct or gallbladder since all show ed nietastases at the 
time of operation An occasional case w ill probabh be encoun 
icrcd in which primarv carcinoma of the gallbladder might be 
removed completelv but so far we have not found one In 
^ pamall) removed a pedunculated adenocarcinoma of 
the left hepatic duct b> means of a curer A tube w as implanted 
T patient lived for two and a half sears until 

death from recurrence resulted 

Malignancj of the common bile duct below the entrance of 
the c>st:c duct permits an anastomosis of the gallbladder or 
common hepatic duct to the gastro intestinal tract with real 
palliative benefit If the common hepatic duct is involved it is 
commonl) thought that nothing can be done except to establish 
external bihar) fistula Likewise if extensive malignancv of 
ot mam ducts is found bttle can be done Bv excising a por 
tion of the free edge of the gastrohepatic omentum in a tnns 
verse direction the duct can be identified even though collapsed 
at times it is possible to dilate the entire duct sv stem and 
mp ant a uibe This temporarilvr relieves the jaundice and 
patient more comfortable 

Hum- ^ removal of considerable portions of the bile 

nlm ‘^^^Pbeated The same principles of repair as those em 
(Carr 11 stnetures of the bile duct are applicable 

70n ^ 1 ^ Benign Strictures of the Bile Ducts— page 

j operation recorded here the T tube was brought 
cniiM^ ^ ^ j suture which is a definite disadvantage One 
bert! use of a vitallium tube or an implanted rub 

duct ^ IH f "" uh the duct or the stump of the hepatic 

^bc T^l l^'ued to the duodenum or jejunum In our patient 
e was to be left m for one or two xears but because 
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of the poor rubber it v ns felt necessary to remove it six months 
liter The immednte result of r^ection m this case is good 
Because the patient was i poor ns! he had a somewhat pro 
longed hospital stay but did well except for a short period of 
three or four days What the ultimate result will be is a ques 
non but stricture at the site of anastomosis and recurrence of 
the malignancy must be considered as possibilities 

SUMMARY 

Primary malignancs of the mam bile passages is rare The 
diagnosis is made ohly at the time of exploration A successful 
resection of a primary carcinoma of the common hepatic cystic 
and common bile duct is reported seven months after operation 



RESECTION OF THE PANCREAS 
DISCUSSION OF SPECIAL PROBLEMS 


RICHARD B CATTELL 

The removal of portions of the pancreas bnngs up special 
problems both physiologic and technical A resection of the 
pancreas should offer a definite possibility of cure since a pallia 
tive effect can be accomplished by a much less formidable pro 
cedure Small portions of the pancreas can be removed for 
diagnostic purposes by an approach through the gastrohepatic 
omentum Likewise a benign h> perfunctioning tumor if it 
can be localized can be removed without danger of interruption 
of the main pancreatic ducts At nmes because of c>stic or 
calculous change removal of a portion of the pancreas ma> 
be necessary but such a procedure rarely needs be undertaken 
because of a penetrating wound or other trauma The removal 
of a malignant tumor of the pancreas is difficult and involves 
special problems 

The removal of a malignant tumor of the tail or distal half 
H ^ tlic pancreas should offer no unusual technical 

difficulties UnfortunateI> a tumor in this portion of the pan 
creas is rarely operable since recognizable s>mptoms occur so 
ate that metastatic spread usually has occurred At times a car 
cinoma involving the ampulla or papilla of Vater and the head 
and proximal part of the body is resectable Removal is com 
P icated by the close association of the duodenum and by the 
act that the surgeon must deal with the mam bile ducts and 
main pancreatic ducts Since obstructive jaundice occurs earl) 
carcinoma m this locauon ma> be found m an operable stage 
review of a senes of our cases bv Drs Kiefer and Alorav ec 
^Ppeare on page 738 of this volume The purpose of this paper 
to discuss some of the special problems associated with rc 
ova of carcinoma of the ampulla and head of the pancreas 

DIAGNOSIS 

patients with painless obstructive jaundice the diagnosis 
aremoma of the head of the pancreas or ampulla of Vater 
753 
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must be considered Proof must usually uait until abdominal 
exploration Since the Lahey Gmic policy is to explore all pa 
tients Hith obstructne jaundice cases suitable for resection are 
found ns soon as possible Persistent high back pain is a common 
symptom m longstanding malignancy of the pancreas bur is 
more suggesm e of extension Abnormal fat digestion may be a 
suggesm c finding Courvoisier s law is valuable in differenmnng 
malignancy of the lovv er common duct or head of the pancreas 
from common duct stone and palpation of a distended gall 
bladder in the presence of painless pundicc gives a presumptive 
diagnosis of carcinoma Rarely during an operable stage will a 
pancreatic mass be felt 

Laboratory procedures that help in establishing a diagnosis 
include duodenal drainage The presence of blood in the duo 
denal contents the absence of bile or the absence of cholcsrcnn 
crystals and bilirubin pigment suggests malignancy Rarely will 
malignant cells be found An increase in the blood amylase can 
be expected Pancreatic functional tests arc not sufficiently ac 
curate to be of help but the determination of the fragility of 
the cry rhrocy ces scrum bthrubm and icterus index and ibnor 
nialities of the prothrombin test are all useful Occult blood may 
be found m the stool 

Visualization of the stomach and duodenum by roentgenolov^ 
ixviimatwn after tlie administration of barium may reveal some 
distortion of the duodenum or show an increase or widening of 
the duodenal curve (Kiefer and Morn cc— page 738) This 
offers the only possible rocntgenolt^ic means of aiding in die 
diagnosis since the Graham test is of no use It should be rc 
membered that in malignant obstruction of the lower end of the 
common duct common duct stones as a primary or secondary 
result may be present 

Abdoimiiai exploration is the means of establishing diagnosis 
Dilatation of the biliary tract with a mass m the region of the 
second portion of the duodenum or head of the pancreis 
strongly suggests malignancy A biopsy specimen of glands in 
the gastrohepatic omentum particularly if they are enlarged 
should be taken Lxploration of die common ducc is rarely 
necessary although fragments of malign mey might be obramed 
by curet through i choledochostomy incision More valuable is 
a trjnsduodenal appro ich to the ampulla of Vater with a biopsy 
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specimen from this nrci ns described m Tnmblc case In our 
expencnce biopsy of rhe pincrcas Ins proved unsatisf ictory and 
unreliable If a positive report is obtnincd the surgeon can pro 
ceed with assurance however rhe likelihood of a cure is de 
creased when the nnlignancv involves the superficial portions 
of the pancreas In our evpcnencc itisiisutlly necessary to pro 
ceed with a duodenopincreatic resection without the benefit ot 
a positiv e biopsy 


PREOPERATIVE PREPARATION 
Careful rehabilitation of a patient with carcinoma of the 
pancreas js essential for a successful outcome In most cases the 
same preparation is required as m nonmalignant obstructive 
jaundice (Ralph Adams— page 675) although a period of one 
to three weeks may be required The diet should have a high 
carbohydrate high protein content with particular emphasis on 
Fats should be excluded A large amount of 
fluids should be gu en and care taken to establish a normal elec 
iroly tic balance Vitamin C 300 nig daily and vitamin B com 
plex are given Vitamin K should be administered parenterally 
in all cases ev en w hen the prothrombin time is normal In the 
presence of anemia whole blood transfusions arc given Before 
<^^fcrmmations of the blood chlorides ^erum proteins 
an lood cell counts should be made to insure their being 
^\uhln reasonably normal limits 

ANESTHESIA 

All P3^cnts are operated upon under spmil anesthebii If the 
stac^^^h perform the operation in two 

ane^fh ^ ^ a n performed under pontocainc glucose 

form j involving actual resection are per 

fnmi^ ^uder fractional or continuous spinal anesthesia This 
created anesthesia described by Lemmon “ has been of the 
throutrh in maintaining patients in good condition 

h«'<:r « operation while at the same time offering the 

l^cst operative conditions 


^ OPERATIVE PROBLEMS 

cstahl«l*^li?^'^]^ mentioned the first problem at operation is to 
c diagnosis This is usuallv done bv palpition and 
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inspection nnd nn) inckulc biopsv -ind examination of n fr()7en 
section 

The second problem is whether the operation will be done 
m one or nso stages In our opinion a patient who is deepK 
jaundiced or IS a poor operative nsk should have a tw o stage 
operation Patients in good condition with mild or no jaundice 
are suitable candidates for a one stage pancreaticoduodenal re 
section 

The third decision concerns operability If there are metastases 
to the regional l>mph nodes particularly m the gastrohepatic 
omentum or any evidence w hatev er of metastases to the omen 
turn peritoneum or liver radical removal should not be con 
sidered The operation is too extensive and too hazardous for 
unfavorable cases It ma> be impossible to determine by means 
of palpation and inspection w hether the lesion is operable Aleras 
tasis to the splenic superior mesentcnc or portal veins or to the 
superior mesenteric artery is one of the most likcl) extensions 
and must be ruled out before the operative procedure is too 
far advanced In m> expenence this can be accomplished bv 
freeing up the p>lonc end of the stomach and the first and 
second portions of the duodenum without interruption of the 
gastro intestinal tract or the common bile duct Blunt dissection 
can then be carried from the superior aspect beneath the pan 
creas by dissection of the gastrohepanc omentum to demonstntc 
that the portal supenor mesentcnc and splenic veins cm be 
freed from the pancreas Similarly dissection of the third portion 
of the duodenum and inferior aspects of the pancreas can be 
done bluntly to show that the supenor mesenteric vessels are not 
involved If these areas arc free of malignant extension the 
pylonc end of the stomach and common duct can be divided 
following which the pancreas can be sectioned at the proper 
location This order of dissection is important since if there 
IS posterior extension the operation can be stopped the stomach 
and duodenum and head of the pancreas dropped back and a 
palliative cholecvstojejunostomv done without too senouslv en 
dangenng the life of the patient On two occasions I have ter 
minated the operation at this point \v ithout fatal results 

The fourth decision concerns selection of the t> pc of opera 
non Many different one stage and tw o stage operatn e 
cedures have been described b\ Whipple ® ® Hunt Tnmbic 
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and others If a two stage operation is chosen, the first stige 
should be such as to avoid idhesions or additional technical diffi 
culties at the second stage In my opinion this means that the 
common duct should not be utilized for anastomosis during the 
first stage and the gastro intestinal anastomosis should be left 
for the second stage The avoidance of technical difficulty as a 
result of the first stage is best accomplished by an antecohc 
cholecystojejunostomy utilizing an 18 to 20 inch loop Thus 
the gastrohepatic omentum and duodenum are left untouched 
and this loop of jejunum is displaced at the second stage The 
two stage operation permits satisfactory rehabilitation of the 



A ^^’‘’'<^c)stojcjuno5tom)' Intcrniptcd nonabsorl able sutun 
tulK With a large opening is made b The mucosa is 

stage operano'^^^"^ “^oid liter stricture This is the first stage of the 


sutures are 
care 


patient w hich can be continued for an\ required length of time 
^ survc) of our cases I feel that the tw o stage operation is 

^ ^ ^ Lahey Clinic we perform a cholecystojejunostoinv if 

the ^ operation is undcrtal cn \Vc prefer anastomosis to 
of rather than to the duodenum or stomach either 

loon 'i interfere with the subsequent stage A long 

anastomosis is performed with an entero 
onenmo^i!^^ about 7 inches from it It is important that a large 
relief of since with the 

ac pressure considerable shrinkage at the anastomosis 
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i 1^ ly —A t St o( il c t n ion I I tl t to tl e | jon m a Obi qu 

n Sion of the otnni n tl t to make a 1 qcr t nio s b Interrupt <3 
tu cs for the first laser of tl c anast mo s Tracti n s tures pre ent narrow 
e e Tl n u 0 a appro n ted ccuratcK The a astomos is completed 
r tul c I o\ n n I igufc 194 This is tl e meil od f an tom s of the 
b Ic met trt tli on sc gc p ao n 
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Will take place If an open anastomosis is done it is unnecessar> 
to use a tube Great care is tal cn to get the mucosa of the gall 
bladder to the mucosa of the )e)unum (Fig 191 b) At the sec 
ond stage the common duct is inverted carefully avoiding ob 
struction to the cvstic duct Simple ligation of the common bile 
duct ma> result in a bile fistula In a one stage operation the 
bile tract anastomosis is between the common bile duct and the 



jejunum over a tube (Figs 192 and 194) This eliminates the 
ecessit) of tw o suture lines in the biliarj tract as w ould be the 

case ,f the gallbladder were used 

1 different gastro intestinal anastomoses ha\e been cm 
nv]' ^ I ^ k.ahc> Clinic In our one stage operation the 
and°^*^ h stomach all four portions of the duodenum 

1931^^^ proximal portion of the jejunum are remo\ed (Fig 
us IS done b> dividing the jejunum be\ ond the ligament 



760 


RICHARD J» C4TTELL 


of Treicz and then disphcmg the fourth portion of the duo 
denum nnd proximal part of the jejunum under the superior 
mesenteric \essels dclnenng them to the right of these vessels 
CJnder these circumstances an end to end antecohe gastro 
jejunostomj is earned out (Hg 194) If the fourth portion of 
the duodenum is kfe in place and the duodenum turned in be 
hmd the supenor mesenteric vessels (Fig 195) the end of the 
stomach is anastomosed to the side of the jejunum again m 
an antccolic position (fig 196) In these operations it is our aim 
to dnert the food aua> from both the pancreatic and the 
biliary anastomoses This is accomplished either b\ the anasro 



Fig 19 j — In c remoma of the ampull part f the ll rd a d 11 of 'f'® 
fourth porti s of the ciuodetram arc left m place Tl e du den m is turned 
in just tl the r ght of the s pe or me enter c t ss Is 

mosis of the stomach to the jejunum below the other anastomoses 
or by means of a jejunojejunostom) m a similar position (Fig 

The most serious problem associated with pancreaticoduodenal 
resection is the management of the exwmal secretion of the pan 
creas It has been said repeatedlv that preserv ation of the external 
secretion of the pancreas or its diversion to the intestinal tract 
IS unnecessarj I believe that most of the serious complications 
and perhaps the greater number of postoperative deaths have 
been due to complications of an external or internal pancreatic 
fistula Ev en though both the ducts of Santorini and irsuog 
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are ligated, ic seems lil el) chat considerable dischir|,c of external 
pancreatic luice from the closed cut surf ice of the pancreas 
uill occur and unquestionably some of the ligated ducts wi 
open up Various technical steps for the avoidance of a pan 
creatic fistula hav e been advanced among them the suggestion 
of Hunt of burying the closed end of the pancreas in the open 
end ot duodenum or jejunum In our tcchmc which has been 
successful m avoiding external pancreatic fistula wc use the 



Fig 196— In a one stage operation for carcinoma of the ampulla when 
the third and fourth portions of the doodenum arc left in place the gastro 
intestinal anastomosis is completed bv an antecolic end to side gastrojC)Uiws 
tomy The operation is completed by pancteaticojcjunosiom\ and choledocho 
jejunostoinj in the position indicated by the arro^\ s 

afferent loop of jejunum going to the biliary jejunal anastomosis 
to conciin the closed end of the pancreas This can be done (1) 
by buttressing this loop of jejunum against the closed end of the 
pancreas (2) by scanfymg the serosa or (3) by actually 
anastomosing the mam pancreatic duct to the jejunum (rig 
197) In one patient we found sufficient dilatation of the main 
duct of the pancreas to do a direct anastomosis over a tube 
Although usually this duct is small it can be identified readily 
and probed \Ve now recommend that this anastomosis be ac 
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removed m circmoim of the impulla or papilla (Fig 198) and 
the entire head neck and half the bod> should be removed if 
the head of the pancreas IS involved (Fig 193) If a considerable 
portion of the tail is left it will supply all the internal and ex 
tcmal secretion needed and the removal of the larger portions 
of the pancreas do not matcmlly increase the operative mor 
tahty and do offer a much greater chance for cure Removal of 
only small portions of the duodenum with smaller portions of 
the pancreas is insufficient Resection of the pyloric end of the 
stomach and at least the first second and third portions of the 
duodenum are required for carcinoma of the ampulla and if the 
carcinoma is in the head the remainder of the duodenum should 
also come out (Figs 193 and 198) A sufficient portion of the 
common duct must be left to make an anastomosis without in 
volving the c>stic duct (Figs 193 and 194) 

The two further problems which exist m any exrensive pro 
cedure arc the avoidance of hemorrhage and shock Hemorrhage 
IS best avoided b> ligation of vessels at their point of ongin 
As the duodenum is freed up the gastroduodenal artery can 
be identified and divided just below the hepatic artery The nght 
gastric and riglit gastro epiploic arteries arc ligated as is the 
superior pancreaticoduodenal artery In the inferior dissection 
the first branch of the superior mesenteric artery and the infenor 
pancreaticoduodenal artery are ligated Fortunately there arc 
rarely v cnous branches before the splenic and superior mesentenc 
veins come off the portal vein The various smaller vessels sup 
plying the pancreas must be controlled separately In order to 
avoid postoperative hemorrhage the gastrohepatic omentum 
should be reconstructed so far as possible ov er the arterial stumps 
and drainage in this area avoided The usual means of combatting 
surgical shod fortunately arc available 

Pancreaticoduodenal resection is time consuming requiring 
from tw o and a half to fiv e hours Continuous or fractional spinal 
anesthesia is of great help and supportive drugs such as pitressm 
and ephednne when indicated will help Arrangements shouM 
be made preopcratively for continuous administration of fluids 
and glucose bv needle or cannula and for tw o transfusions during 
the operation 
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POSTOPERATIVE CARE 

The patient is placed m an oxygen tent for several days post- 
operamely If bronchial secretions accumuhte bronchoscopic 
suction is earned out He is moved at frequent intervals and en 
couraged to hyper\entilate the lungs The prothrombin time is 
checked every tvvo days and the Mtamm K preparation 
hykinone, 3 2 mg is given daily parentcrally The electrolytic 
balance and serum protein ire followed closely Feedings are 
earned out by a Levin tube through the gastro intestinal anasto 
mosis Through this large quantities of food can be giv en and 
distention suction can be connected as indicated In 
a dition to vitamin K vitamin C 500 mg dailv parenteralh 
with glucose salt solution and ammo acids are giv en We con 
sider It unnecessary to administer bile salts whole bile or pan 
creatic substitution therapy For a similar reason we use no 
lipocaic 

CLINICAL EXPERIENCE 

During 1942 4 patients had radical pancreaticoduodenal re 
actions there was no death Two were one stage and two av ere 
VO stage procedures A first stage operation was performed on 
patients With the idea of a subsequent resection One refused 
e second operation and the other later had demonstrable ex- 
sion of malignancy and operation was not advised Two other 
but^h^^ ^ stage operation and a second stage attempted 
t 6 operations were discontinued because the superior mesen 
c malignancv One additional patient 

^ stage operation and will have the second stage 

1941 This appears to be a fav orable case Also during 

^ ^Hrshall of the Clinic staff resected the tail of the 
Tvvp^^^^ successfully for a benign hyperfunctioning adenoma 
chole*^^ ^aditional patients w ere explored but otilv palliative 
or other palliative operations were per 
I other patient having a radical resection was 

stnrrp ^ m 1939 and died seventeen days after the second 
operation 

SUMMARY 

remov^]*^ concerned with the diagnosis and surgical 

presented 11 P^'^ercas and duodenum for carcinoma hav e been 
for suer f 1 increasing txpentnee and improved prospects 
ess ui removal of carcinoma of the pancreas and ampulla 
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this field of surgery will be extended It is reemphasized that at 
times pancreaticoduodenal resection must be earned out wthout 
a confirmed diagnosis of malignancy because of the inadequacy 
of biops) and frozen section Technical steps in both the one 
and nvo stage operations for carcinoma of the pancreas and 
ampulla are presented Attention is directed to the importance 
of a\ oiding a pancreatic fistula both interml and external and 
means for their prexenoon are shown 
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THE DIAGNOSIS OF BORDERLINE HYPERTHYROIDISM 

LEWIS M HURXTHAL and A SEYMOUR PARKER Jr 

the ad\ent of ■war there apparently is an increasing 
number of cases simulating hvperthyroidism During World 
War 1 many soldiers with neurocirculatory^ asthenia irritable 
heart or soldiers heart were thought to ha\c hyperthyroidism 
Increased stress and strain may also affect cmlians particularly 
those w hose husbands brothers or sons arc m the armed sei^ ices 

NEUROC1RCULATORY ASTHENIA 

Neurocirculatory asthenia is the most common disorder to 
be confused with hyperthy roidism In most cases the diagnosis 
should be made on the basts of the historv Palpitation tichy 
cardia and tremor are the chief svmptoms consistent with either 
diagnosis Weight loss ma\ occur in either condition but the 
caloric intake of the patient with neurocirculatory asthenia is 
usually insufficient and thus accounts for the weight loss In 
contrast the patient w ith hyperthy roidism maintains or increases 
hw food intake but w eight loss persists In a few cases of hyper 
thy roidism the weight may increase because of added food in 
take and/or restriction of acmities Loss of appetite may occur 
late in the course of h\ perthy roidism in elderh patients or 
because of anorexia producing medication 
The variable degrees of acnvation in hv perthy roidism are 
quickly recogni7cd bv the phvsician who sees man\ such pa 
tients The possibibty of h\ perthy roidism is greatly increased 
jn the presence of definite eye signs such as stare infrequent 
blinking and \ arv ing degrees of exophthalmos w hich constitute 
of the general appearance of the hy perthvroid patient 
hese signs are absent in nervous patients 
The patient with neurocirculatorv asthenia mav have a fine 
tremor but in contrast to the patient with hy perthv roidism the 
"armth of the skm is not striking in fact the skin may be cold 
and abnonnallv moist The warm moist skm of hy perthvroid 
patients mav not be impressive m a cold env ironment but under 
uiost circumstances it is a useful diagnostic aid 
6 
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Shortness of breath ma> be present m either condition but 
usuall) frequent sighing or difHcuity m taking a deep breath is 
uhat the neurocirculatorj patient means b> shortness of breath 
Tach>pnea occasionally is present in the hysterical tvpe of pa 
tient the nature of this abnormal breathing may be suspected 
because of its occurrence at rest or dunng emotion or if follow 
ing exertion it is out of proportion to the effort undenaken 

Pdpitation IS not at all distinctive The height of the blood 
pressure in patients with neurocirculatory asthenia is variable 
and consequently is of no help in diagnosis Hypertension 
may occur with neurocirculatory asthenia particularlv m those 
age groups in which hypertension is prevalent The pulse 
pressure is of more importance In hyperthyroidism the dias 
tolic pressure averages lower than normal and as one ob 
serves the blood pressure reading one can hear a snapping of 
the pulse waves as the diastolic pressure is approached This 
phenomenon is found also in aortic regurgitation or may be 
present occasionally m elderlv patients with artenosclerosis The 
impulse or heart thrust of a patient with hyperthyroidism is 
forceful and easily palpated even at rest although occasionally 
patients with severe neurocirculatory asthenia may have such 
violent palpitation tliat it is not always valuable m differential 
diagnosis 

Patients w ith hy perthv roidism usually feel w ell sleep w ell 
and have good appetites particularly when at rest but the 
patient with neurocirculatory asthenia usually complains of in 
somnia and lassitude even at rest The hyperthyroid patient is 
often eager to be acme but his endurance is limited 

The importance of palpating the thyroid gland should be 
emphasized The majontj of patients with hyperthyroidism 
have an abnormal thyroid gland Although the gland may not 
be enlarged it is usually firm or occasionally pebbly ni con 
sistency in at least 98 per cent of cases Although true exoph 
thalmic goiter with exopthalmos might occur with a subsremal 
adenomatous goiter to my I now ledge we have not obsened it 
Generally speal mg if the patient has clinical evidence of e\ 
ophthalmic goiter and the thyroid cannot be palpated an 
thoracic goiter need hardly be suspected The normal thjroJ 
should be palpable but at times because of the short thick nec 
of the patient it may be impossible A typical history revealing 
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increased appetite and adequate consumption of food with 
Height loss a sensation of warmth tremulousness palpitation 
eye signs and an elevated basal metabolic rate is practically 
conclusive evidence of hyperthyroidism even if the gland can 
not be palpated 

In females there is often a diminution of the menstrual flow 
and sometimes complete amenorrhea Excessive flowing does 
occur but IS probably incidental 

In men past 50 \ears of age there is often a discrepancy be 
tween the basal metabolic rate and the rapidity of the pulse in 
spite of the elevation of metabolism the pulse may not be sig 
nmcanily increased if it all A wide pulse pressure in these cases 
IS the rule 


In the differential diagnosis of neurocirculatorv asthenia and 
mild or borderline hyperthyroidism the basal metabolic rate is 
often helpful A few exceptions however must be kept in 
mind namelv the presence of other disease which might pro 
uce an elevated basal metabolic rate If the metabolism and 
pu se are found to be elevated on one dav and on the subsequent 
a> are foimd to be normal the hi ehhood of hyperthyroidism 
remote The possibility of the existence of hv perthyroidism 
metabolic rates are obtained is certainly less than 
twill? ^ n^ndred and even in such cases the results obtained 
e somewhere between -1-5 and -1-15 per cent 
a ter repeated tests a question of hyperthyroidism still exists 
borderline basal metabolic rates obviously the 
n_^ and immediate subtotal thyroidectomy is un 

essary In such a case one may let the patient return to nor 
decide during ensuing months whether 
exists If present the disease will probably 
ISC in seventy so that it is easily recognized 


EXOPHTHALMOS 

exoDhth .**^^^'*duals develop severe hyperthyroidism without 
^ some may cv cn dev elop only umlateral bulg 

evadenc"^^ f h' ^ exophthalmos but appear to have no other 
all “5 perthy roidism Between these two extremes are 
thalm»!c ^ Marl ed hd edema with little actual exoph 

thajmosn,,^ be seen in both groups 

totropic hormone from the pituitary can be used to pro 
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duce h> perplasia of the thyroid m animal*, and in \itro and e\en 
ex:ophthaImic goircr b> repeated and increasing doses The pa 
tients in uhom exophthalmos is the predominant sign and in 
w horn there is little or no clinical h> perthyroidism are said to 
show th>rotropic hormone m the urine and by the use of 
tagged iodine or radioactue iodine little if anv abilitj of the 
thyroid to take up iodine is demonstrated Attempts have been 
made to separate those cases with little or no hyperthyroidism 
in w hich cy e signs are predominant ’ from those in w hich hy per 
thyroidism alone is the source of illness or symptoms Long ago 
we learned to avoid surgery in those cases with exophthalmos 
which do not have clinical hypcrthvroidism The classification 
of these cases on the basis of finding thyrotropic hormone in 
the unne or indirectly m the blood* is an ingenious idea but 
one which as yet cannot be accomplished for clinical purposes 
It IS no more logical to classify these cases solely on the basis 
of lodmophihc or noniodmophilic capacity of the thyroid gland 
than It IS to attempt to separate them on the basis of the basal 
metabolic rate We prefer to consider these cases from the cx 
tremc of severe exophthalmos without hyperthv roidism to severe 
hvpcrrhvroidisni without exophthalmos with all intermediate 
variations as end results of a pnman and unknown cause 

Thus m some of these exophthalmic cases the question of 
cbrucal hyperthyroidism anscs Exophthalmos is ordinanlv ac 
ceptable evidence of the presence of exophthalmic goiter but it 
should not weigh too heavily in this type of case m making the 
decision as to subtotal thyroidectomy because the eyes udJ 
probablv not recede after operation Postoperative myxedema 
particularly should be avoided so that unless there is fairly 
conclusiv e ev idcncc of generalized hv perthv roidism surgery is 
not undertaken 

HYPERTENSION 

Hyperthyroidism might also be suspected m the hypertensive 
patient In the severe progressive malignant type of hyper 
tension there is often slight exophthalmos tremor and tsch) 
cardia and also increased nervous tension suggesting the activa 
tion of the hy perthy roid patient Weight loss how ever is nof 
usual except when so called hypertensive diets are used 
ration is a frequent complaint and w ith the high diastolic p«s 
sure and eve ground changes the ev idencc fav ors hy pertension 



THt DIAGNOSIS OF BORDFRUNE H\PFRTII\ ROIDISM 771 


alone With a diastolic pressure of 130 to 160 mtn as may be 
present in these cases h>perth>roidism is extremely unhl eh A 
basal metabolic rate approaching -1-50 per cent ma> be present 
u ithout hj perth) roidism If at ell marked clinical h>pcrth\roid 
ism and hypcrten ion are both present, the hypertension aviU 
persist e\en after operation 

An oaeracme heart thrust m spite of the high blood pressure 
IS not conspicuous in hypertension The snapping pulse avaies 
as heard on auscultation of the blood pressure m hyperth) roid 
ism are absent m h\ pertension Gallop rhythm is often present 
|n he pcrthvroidism particularh if the patient is severely toxic 
ut usually disappears after a few days rest in bed Fxpcnence 
nith total ablation of the thvroid his shown that the elevated 
metabolism found m some cases ot hypertension persists after 


, ^ ^>P^rtensivc patient has enlargement of the thvroid 

' might occur where endemic goner IS prevalent the ques 
“yP^^^hyroidism is more )ustlv raised In general one 
a h k A ' suspicious of a diagnosis of hyperthyroidism with 
ign dnstohe blood pressure The majonrv of these patients 
not nave hypenhyroidism but as stated previously the tvvo 
conditions may be associated 


heart Disease in presence of colloid or nodular goiter 

WITHOUT HYPERTHYROIDISM 

The forceful apex impulse produced by mitral stenosis and 
e patients consciousness of this overactivitv have led phxsi 
ns to suspect h\ perthx roidism especially in the presence of an 
^ prominent transverse fold of fat Hvper 
mitral stenosis max be associated both being 
diseases of women In moderately severe hvper 
Drom' lantral steno is might be suspected because of the 
cardiac impulse and at times a presystohe sound 
ih>r 'd called the functional mural stenosis of hyper 

stcnncV^^ , ^ ^ number of patients with mitral 

p * "ho had been told that they had hyperthyroidism 
fo be be confused with or thought 

clear ci If present there usuallx is no 

dunnrr ^ of paroxysms m the past or for that matter 

aunc »}7 On the other hand paroxysmal 

c nllation or flutter should always lead one to suspect 
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In perthyroidism since o\cr 10 per cent of all patients with toxic 
goiter dev clop auricular fibnllation at some time or other during 
the disease It becomes established permanentl) before opera 
tion m from 3 to S per cent of cases 

On several occasions the tachycardia and gallop rhythm after 
coronarv thrombosis has brought up the question of h> perihy 
roidism The sweating which souictimcs occurs with coronary 
disease leads one to suspect the presence of toxic goiter When a 
nodular nontoxic goiter is present the problem is a difficult one 
Ilvpertension and at times congestive changes may contribute 
toward an elevated metabolic rate In these cases no other diag 
nostic dan arc of more importance than the history One dis 
likes to ovcrlool the possible help to be afforded b\ subtotal 
thy roidectomv if some degree of hyperthyroidism is present 
and such cases require the utmost in diagnostic acumen on the 
part of the physician Present day anesthesia greatly reduces 
the increased nsl s incidental to surgery in the presence of cor 
onary disease but m genera! it is better not to operate if there 
IS considerable doubt of hyperthyroidism 

HYPERTHYROIDISM SIMULATING PRIMARY HEART DISEASE 

W c wish CO reiterate that many patients have been thought to 
hav e heart disease alone w lien the precipitating cause of the s\ mp 
toms was hyperthyroidism The frequency of auricular fibnlla 
non the presence of congestive heart failure particularlv where 
auricular fibnllation IS present overshadow theunderlymghvper 
thyroidism Usually a fairly charactenstic historv of hyperthv 
roidism is present as w ell as other diagnostic phy sical findings This 
group of patients has been termed thy rocardiac In these cases 
a radical subtotal thyroidectomy is justified when there is an 
element of doubt concerning the diagnosis of hyperthyroidism 
since the chance of improvement is great if the latter is present 
In the patient with borderline hyperthyroidism without cardiac 
complication the prognosis is less favorable one hesitates to 
dclav in the former instance but can afford to do so m the latter 

hyperpituitarism 

Hyperthyroidism may be present in patients with a hyp^^ 
functioning pituitary tumor or acromegaly In a few instances 
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h> pertin roidism nn> be the prcdominint metabolic disorder 
and It might occur before 'icromegTlic changes are recognized 
Most patients with acromegaly hive changes in the thyroid 
gland either adenomatous or h> perpHstic Exophthalmos m such 
cases his not been observ ed in this Clinic The sella turcica is 
pncticall) al\\a>s enlarged so elimination of a hyperfunction 
mg pituitary tumor b> roentgenognm is relativeh simple In 
some SO per cent of patients with acromegalj the bisil meta 



and 1^ ^ “Acromcgalj uith se\ere hj perth) roidism Note diffuse nodular 
aboil enlargement of thj roid \\ eight loss 50 pounds Basal met 

noi>nj Weight 145 pounds K.eco\er\ of weight to 189 

pounds sc^en months after subtotal th> roidcctomj 

l^ic nte ma> be elev ated but clinical e\ idcnce of hvperthv roid 
fht Iri patients vv ith acromtgalv and sev ere hv per 

roid^* considerable weight, subtotal thy 

excellent results m correcting 
thyroid ongin (Fig 199) Apparently it does 
"Ot iffcct the progress of ■tcrome^lj 


PARKINSONS DISEASE 

There^^*^^*?^c” ^ disease one often suspects hyperthyroidism 
IS 1 definite stare with misked facies but the usual activa 
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non of hjpenhyroJdism is absent Coarse tremor usually of 
the pill roll type is frequently present These patients ma> ha\e 
enlarged thvroids and be suspected of h> penhvrovdism Tbey 
might gradtnlK lose weight m spite of a good appetite 'nie 
inabihtv to rcla\ and the ngidi^ caused by the Parkinsons dis 
ease may cause elevation of the basal metabolic rate Tbc dis 
cases arc occasionally associated One cannot expect the sy mp 
toms of Parlinsons disease to improac follouang subtotal thy 
roidcctoma but the cure of symptoms due to hyperthyroidism 
may be expected 

TUBeRCUL08l& 

Although the need of diffucntiation between tuberculosis and 
hv pcrtln roidism has always been pointed out it is not an im 
portant problem The recogmtion of tuberculosis in the presence 
of hyperthyroidism or vice versa is of greater concern Pul 
monarv tuberculosis progresses more rapidly when hyperthj 
roidjsm IS present and m our experience satisfying results haie 
followed the relief of h> perthy roidism 

MtSCEULANEOUS DISEASES 

Lcuk€7fiiaf polycythcuna tera and penntemis aho 

commonly cause an elevated metabolism The differentwDon of 
these conditions which ordinarily should be easy is important 
chiefly when an enlaiged thyroid is present We have seen a 
patient with true exophthalmic goiter with penatterius nodosa 
w ho w as benefited after subtotal thy roidectomy The disease has 
remained latent since that time 

True psychoses max be present m patients with hy pcrthyroid 
ism If the hyperthyroidism is severe the psychosis mav 
been precipitated by it but if a mental disorder existed before 
the onset of hyperthy roidism one cannot expect too much from 
subtotal thyroidectomy Somttimcs a patient goes into a psy 
chotic state following operation and in clrese cases the prog 
nosis IS better Psy chotic patients yvithout hy pcrthyroidism may 
shoyv some semblance of the so called thyroid facies 
state stare tremor or other sy mptoms suggesung hyperthyroid 
ism hoyvever the infrequency of hyperthyroidism with tht 
psychotic state males any patienc with psychosis an unWeiv 
candidate for this disease 
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INDUCED HYPERTHYROIDISM 

We have had experience with a few patients who have taken 
desiccated thvroid for one reason or another and some of these 
patients failed to volunteer this information When the thyroid 
gland IS normal m size shape and consistency with no eye 
signs present and some psy chic abnormality m the bad ground 
is suspected the possibilirv of the secret self administration of 



jL ^—Exophthalmos following the iral administration of desiccated 
3 grams USP dail> for several jears for obcsit) 
’^®^^holic rate —6 per cent while on this dosage E\es did not recede 

«hen desiccated thjroid was stopped 


i>roid should be considered One might have to go to extreme 
engths to verif> this suspicion Hospitalization and careful 
e imination of nil possible sources of desiccated thyroid will 
cause the metabolic rate to fall as the patient s supplv is shut off 
helpful procedure is the estimation of the blood 
rcad^ 1 1 ^ iodine m severe hv perthy roidism does not 

cited *^^^&hts to vv hich It may nse on taking iodine or desic 
y » ^ ^ "The return of the blood iodine to a normal level 
observation also helps to vcrifv the suspicion of self 
'cation A few patients tal c desiccated th\ roid on prescrip 
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tion thinl jng it is some sort of medicine for ihvroid trouble 
Increased ner\ousness and cicvanon of metabolic rate maj re'Rilt 
so the ph> sician should inquire as to the t> pe of medicine being 
nlen and its bcanng on the patients illness These panents 
appear tin rotoxic and even though they think the medicine is 
for goiter all their s>mproms begin after raking it "V^e haie 
seen oni> ■* patients (Fig 200) develop mild and persistent et 
ophthalmos without h>pcnh)rroidism while taking desiccated 
thvroid m another case a ntild hyperthyroidism controlled b> 
iodine accompanied the development of exophthalmos 

IODINE IN RELATION TO DIAGNOSIS OF NYPERTHVROIOISM 

As a diagnostic aid iodine in the form of Lugol s solution has 
been recommended but to he of practical value m borderline 
cases a senes of at least three basal metabolic tests on succcssne 
da\s should be done to determine the base hne Then 10 to 20 
mimms of LugoU solution should be given daiiv for at least 
three weels A drop in the basal metabolic and pulse rates a 
gam m weight as well as clmical improvement should mean 
that iodine has been beneficial To prov e the pome in borderline 
cases medication should be discontinued until h> penhyroidism 
returns The temptation is to continue with lodme as long as 
a good result is obtained The disease ma> nm its natural course 
subsiding m a few panents but progressing m a greater number 
m spite of iodine cventuaflv necessitating subtotal thyroidec 
torn) A definite diagnosis should be established as soon as pos 
sibJe and operation undertaken 

Patients who have received iodine before their first examtna 
non also present borderline cases of hyperthyroidism parncu 
larlv if a good lodme effect has resulted Often there may b 
little ev idence on w hich to base a diagnosis of h> perthyroidism 
just as when iodine is given as a therapeutic test If evophrhalmo 
IS present this m all probability w ill persist but the pulse may 
be normal the tremor gone and the metabolism normal “ 
thyroid gland is firm and hard iodine involution Ins probably 
taken place but subtotal th\ roidcctomy should not be advised 
until the diagnosis is fairiv certain Chronic thyroiditis may 
present a firm hard gland indistinguishable from mvolutnn 
Then roo coincident adenomaroos changes may interfere wit 
an accurate appraisal of the gland after lodimzation Thus since 
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the patient has lost most of the objective findings, one can afford 
to mark time and stop the use of iodine for a period of four 
to twelve weeks If the patient had hyperthyroidism beforehand 
the s>mptoms of the disease will return and then the diagnosis is 
established 


RECURRENT HYPERTHYROIDISM 

There is always a possibility of recurrent hyperthyroidism 
Wehav e seen this occur in pinents with postoperativ e my xedema 
and in others who w ere m normal health over a period of years 
following subtotal thyroidectomy At first the clinical evidence 
for recurrence may be small but gencrallv speaking enlarge 
ment of the thyroid remnant is present Enlargement may occur 
at the isthmus or at the lateral aspect of each lobe In earlier 
days the tip of the lobe was left behind and often the pyramidal 
lobe was not removed Hyperplasia of the remnant or remnants 
may be found m those regions Sometimes such hyperplastic 
remnants may be mistaken for a lymph gland If the patient 
developed a low metabolism postoperativ ely and m subsequent 
bad recurrence of clinical hyperthyroidism he may have 
had hyperplastic remnants some time before clinical symptoms 
of acmal hyperthyroidism developed In other words the basal 
metabolic rate nscs gradually to normal but clinical sy mptoms 
may not appear until it exceeds the normal range In several 
cases we have been able to predict recurrent active hyperthy- 
roidism m view of the finding of hyperplastic remnants and the 
e evation of the metabolism above previous levels although not 
2 ove the normal average range The administration of iodine 
m these cases is justified In rare instances mild myxedema may 


EFFECT OF SEDATION ON BASAL METABOLIC RATE 

The use of sedatives m borderline cases has been helpful The 
c inical findings and history with the elevated basal metabolic 
th enable one to make the final diagnosis However if 

c asal metabolic rate is from T-H to +30 per cent one hesi 
a es to advise subtotal thv roidcctomv or to dismiss the diag 
nosis of hvperthvroidism entirely 

the t of barbiturates tw o to three hours before 

cst so that the patient is virtually asleep eliminates a certain 
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number of p-Jtients as h3\tng th>roid disease Several >cars e\ 
penence uirh this method has proved ic to be helpful akhoogh 
not dcfinitcl) diagnostic For exampfe some panenrs who defi 
njteiv do not hav e h> perih> roidism even vuth sedation wall not 
show a return of the metabolic rate to normal although it m 3 > 
be greatlv reduced Cven in hjpcrthyroidism sedation may pro 
dutc some reduction of the basal metabolic rate due to the de 
crease of nenousness bur it tends to remain elevated 

LAQORATOflY AfOS IN DIAGNOSIS 

Basal Meialfohc Rate —In hj perthv roidisrn the basal metabolic 
determination is rhe most practical procedure m diagnosis bow 
ever there arc certain pitfalls First leakage may talc place 
increasing the apparent consumption of ovjgen This is par 
ncularl) apt to occur in persons with dentures which fit poorly 
and may occur m spire of negative routine tests for leakage 
Sccondlj- worn out soda hmt ma> prevent the absorption of 
carbon dioxide with an apparent decrease in o\>gen consump 
Hon thus giv mg an ippro\imaicl> normal result w hen the rate 
actually IS elevated Thirdly the patient should be at ease during 
the test and should be reassured Tlie nose piece should fit 
properiv and if there is any discrepancy the test should be 
repeated We give most patients a sedame the night before the 
test and insist that the patient spend the preceding night in the 
hospital It has been shown that the average metabolic rate 
taken after a nights rest m the hospital is from lO to IS per 
cent lower than that taken when the patient sleeps at home and 
m the morning comes to the office or the laboratory for the tevt 

Some persons can never adapt themselves to the test Frequent 
sjghmg during the metabolism rest alvv ay s suggests the possibihty 
of a nervous disorder Anotlier point to be considered is a ni« 
calculation of the nte by the technician if possible every test 
should be checked by another person 

The physician should be alert to discrepancies such as an 
elevated metabolism with a pulse rate of 60 or 70 eveept as 
before noted or a low metabolic rate where there n good 
clinical evidence of hyperthyroidism Furthermore he should 
remember that the metabolic rate vanes m different patients 
that the normal standard is merely an average that the metabow 
test m elderly patients is probably lower than the standarus 
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gi\en 2 nd that man) persons who arc pcrfcctU wellmav ha\e 
rates abo\e but especially below the normal range 
Blood lodme— Although the blood iodine is increased in h^ 
perth) roidism one would hesitate to make a diagnosis soleh on 
this basis since the content maj be raised b\ the ingesnon of 
iodine The organic iodine of the blood how c\ cr is usualK not 
increased by the consumption of food or iodine In long standing 
hy perthy roidism the thy roid may be depleted of lodme and the 
blood iodine level may fall to normal or even subnormal In 
borderline cases an elev ated blood iodine mav be of assistance 
ui making a definite diagnosis A person who has not taken 
iodine and who possesses a hyperplastic thyroid gland will not 
nave an elevation of blood iodine as the normal person does 
after the administration of a certain quantity of iodine This pro 
cedure which is known as the iodine tolerance test is not a 
practical routine clinical procedure and thus is not applicable 
to the problem at hand 

Blood Cholesterol ~Tht blood cholesterol is decreased in ac 
normal range being around 180 mg 
per hundred cubic centimeters In hy perthv roidism the ay erage 
IS usually around 140 mg Except m a few instances we have 
not used blood cholesterol as a diagnostic aid m h\ perthy roidism 
ecause of v anations m normals For example a cholesterol well 
a ovc ^00 mg m a borderline case would suggest the absence of 
'alue has been chieflv m myxedema in 
ic it IS elevated out of proportion to the usual lovvenng of 

the metabohe rate 

and Galactose Tolermcc Terfr— Some value mav be 
performing these tests The average patient wuth 
enn tnay shovv slightly increased glucose tolerance 

‘jnd the gahetose tolerance test may be posmve But as 
w nnU “‘^Stiosis of borderline cases they are probabh not 
ticpA ^ expense involved We have therefore not 

them as routine procedures 

DIAGNOSIS 

^ qucsnonable case of hyperthyroid 
arraintt found it desirable to record the symptoms for and 
tabulated^ example the evidence might be 
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For kyperthyroidinn Aga nst hyperthyroidism 

Tremor Absent eye s gns 

Tacbj card a S ft coHo d type of gSand 

SI ghiJy* elevated roerabo) c rate Absence of tnereas d puke pressure 

eight loss Cold hands and feet 

Poor appet te 
No change in catamenia 
Other manifestations of chronic 
anxet) 

Such a sunmnry would )«snf) the diagnosis of no thyroid 
disease and suggests nt once ncurocircubtory asthenia It is also 
a \ aluable record for future comparisons and displays at a glance 
how the phvsician e\aluated the ptticnt at the time of cx 
amimtion 
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THE POSITION OF THE TRACHEA BEFORE AND AFTER 
REMOVAL OF SUBSTERNAL GOITER 

RICHARD B CATTELL and HUGH F HARE 

AsiiMmetrical and nodular goitej^ frequently cause dis 
placement and compression of the trachea In addition they 
may cause displacement and rotation of the larynx The dysp 
nea and chohing sensations brought about b\ the pressure of 
these tumors on the trachea are frcquentlv the presenting 
symptoms We hat e found it important to determine preopera 
the degree of displacement and compression of the tra 
cnea in order to approach operation with the more complete 
^^1 ^hus obtained Roentgenograms of the trachea 

enable us to determine preoperamely the size and anatomic 
position of the goiter whether it is retrotracheal retrolaryn 
gcal bilateral completely intrathoracic or extends deeply sub 
stemally At the Lahey Clmic roentgenograms of the trachea 
are made rouanely before operation in all cases of nodular ab- 
normally finn or irregular goiters For this study postoperam e 
roentgenograms were also made to determine what changes had 
a en phee m the position of the tnchea and in the adiacent 
soft tissues following remo\ al 

anous types and degrees of tracheal displacement and com 
p ession have been previously reported In this paper we wish 
position both before and after thyroidectomy 
which in our experience best demonstrates 
e tracheal and surrounding soft tissue shadows 
talvcn*^^ demonstrate the position of the trachea films 

and^” ^^titered over the trachea m the anteropostenor position 
san the left or nght antero oblique position are neces 

patient m the upnght position The 
un ^ 'lew IS taken with the trunk straight the chin 

the median hne 

'’01 a\ factors for the anteroposterior position (Fig 

are as follows a Potter Buckv diaphragm is emplov ed 
81 
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distance 28 inches kilovolnge 80 to 88 milliampcres 100 and 
time three fourtiis second The technical factors for the oblique 
view arc 1 epc constant with the cveepnon that the kilovoltagc 
IS raised 5 to 10 K P according to the thickness of the thorax 
The oblique mcw is ttken with the patient leaning directly 
against the plate holder uith the left or right chest against the 
holder (depending upon which side the tumor is located) at an 
angle of ipproxmiatclv 45 degrees (Fig 201 b) The trachea 
IS revealed cleirH b> this technic as well as the outline of the 
soft tissue parts md to some extent the osseous condition but 



the detail is not sufficiently w ell defined to w arrant a diagnosis 
of bony lesions Routine anteropostenor and oblique views of 
the chest taken ro show pulmonary disease do nor demonstrate 
the trachea or surrounding soft tissues well enough to be oi 
diagnostic value espeewliv when the tumor is small and com 
pression or displacement slight 
Several conditions may produce shadows in the rocntgcno 
gram which are similar to and many times cannot be differ^n 
tiated from tumors of thyroid origin without the clinical history 
and physical examination Tliey are (1) the apical tumor o 
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Pancoast, (2) metastatic carcinoma of the spine avith swelling 
of the soft tissue anterior to the spine (3) mediastinal tumors 
(4) mediastinal abscess and (5) 1> mphoblastoma 
It is unfortunate that the roentgenographic findings do not 
enable us to differentiate benign adenomatous goiter and malig 
nant thyroid disease or thjroiditis but erosion of bone and vis 
ible involvement of the cartilaginous rings of the trachea are 
infrequent and unless there are secondary lesions show mg metas 
tasis m the bone a differential diagnt^is is not possible 
In the ensuing case reports examples of the a anous anatomic 
t>pes of thyroid growths arc presented The findings common 
to all are that the mass appears sharply and distinctly cir 
cumsenbed and the degree of compression and displacement 
depends upon the size and location of the growth Frequently 
thyroid adenomas show irregular calcification The retrotracheal 
type which occurs not infrequently displaces the trachea for 
'vard may extend from the lar\n\ down to the arch of the 
aorta This type usually causes a marked narrowing m the an 
dimension of the trachea which is best shown in 
the oblique view The narrowing is usually most marl ed where 
the trachea passes beneath the manubrium although the ma)or 
portion of the mass ma^ be above or below this le\ el The retro 
^ngeal extensions displace the voice box forward and this 
isplacement is \isible only in the oblique view The completely 
imrathoracic adenomas and those which are deeply intrathoracic 
cause compression and displacement according to their size 
ince they are situated in the antenor portion of the chest they 
cause little or no displacement of other tissues m the supenor 
me lastmum This aids in making a differential diagnosis be 
'cen these tumors and others which are likely to occur in this 
gion Both the anteroposterior and the oblique \iews are nec 
diagnosing these lesions 

tneh^ postoperative films as one would expect show that the 
norma! posmon and there is no \ anation 
sue sh^ A appearance of the surrounding soft tis 


Th 

f. p ^ /^^^Senogram ma\ demonstrate clearh the \ anous 
lanntT j SO’fors whether thev are retrotracheal retro 

completely intrathoracic or extend deeply subster 
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RICIIARW B CATTTLL HtfH F HARE 
REPORT OP CASES 
Casf I~A woman 57 years of age ^^ho uas bom m Italy and 
li\cd there for thirt) scAen years came to the Cltmc on December 9 
19V She complamed of shortness of breath choking heart trouble 
and goiter The goiter had appeared ten years previously and had 
gradually increased iis site Fi\c years before examination she 
noticed that the \cins on the front of her neck tverc prominent 
There uas no change m ueigbr SJic bad occasional spells consisting 
of a choking sensation and loss of breach 
On evaminacion it uas found chat respiration uas noisy and 
marked stridor uas present Breath sounds were increased most 




Fig 0 ~a Large substcmal partiaily calch d mas on left *1' 

trachea ompressing and displacing the ira h« to the right t After opf« 
non tracheal d spla ement pen sts but compress on and n rro mg are no 
longer pr sent 


marl ed over the right chest The blood pressure on the right ann 
uas 115 mm s>stolic and 65 mm diastolic and on the left arm 
uas 120 mm systolic and70mm diastolic The basal metabohe rate 
uas -{-M , 

A roentgenogram of the trachea revealed the folloumg On me 
left side of the necl there uas a large soft tissue mass extending 
from the midcervjcal region down beJou the arch of the aorta to 
the sixth rib posteriorly displacing the trachea to the right and nar 
rowing it mediolatcrall) In the oblique vicu the mass was partiaJh 
substemal displacing the trachea anrenoriy and ‘ 

ameropostcriorlv The mas uas partialK calcified and the lo 
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border ■was distmctlj shown in the oblique Mew The roentgenol 
ogist s opinion was large parnalK substernal tumor m the left side 
of the^neck causing tracheal displacement and compression (Fig 

A diagnosis was made of adenomatous goiter without hjperth) 
roidism and without organic heart disease The goiter w as substernal 
on the left side the huge nodular gland being palpable on both sides 
of the neck The jugular \eins were particularly prominent on the 
right side and there were dilated \eins o\er the right thoracic wall 
At operation December 14 1927 a subtotal th\ roidcctomy 
was done at which time the left lobe was found to extend down to 
the arch of the aorta There w as no substernal extension on the right 
side although this lobe w as about three times normal size A large 
cigaret dram was brought out from the left substernal space 
The patient returned for further examination on March 8 1931 
at which time the remnants of the thjroid felt normal and the 
iarjax and trachea were m the midline of the neck She was m 
excellent health A roentgenogram of the trachea taken at this time 
>ears postopcrativel> confirmed the clinical examma 
tion (Fig 202 b) The trachea was normal m size throughout its 
course and without compression but it remained displaced to the 
light in Its course below the claxiclc The previous anteroposterior 
displacement noted was not present apparently the rctrotrachcal 
portion of the mass had been remoxed 

nS'm ^'oman 54 years of age was first examined on June 

1931 She hid had a s) mptomless goiter for ten or fifteen y cars 
years she hid noticed d>spnca on exertion palpitation 
an for one y car increased difficulty m speech She had lost 10 
pounds m the past year m spite of a good appetite 

n examination at the Clime the patient w as found to hav e a large 
which extended xyell below the cliyicle on the left 
^ ^ obviousl> enlarged right lobe was palpable which 

ppeared to be considerabl) larger than the left lobe The resting 
se w as 1 10 the rhj thm was irregular and her blood pressure \\ as 
Him systolic and 75 mm diastolic She weighed 168 pounds A 
adenomatous goiter intrathoracic on the left 
fore o ^^oondary hvperth) roidism Her basal metabolic rate be 
re\p "iis 4-45 A roentgenogram of the ccr\ical region 

^ ^ partiall) substernal tumor m the left side of the 
nchc down to the aorta displacing the trachea to the 

cter \cr> little compression in the mediolateral diam 

trache \ f A oblique \iew the mass extended retro 

^ ' down to the arch of the aorta displacing the trachea 
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anteriorly ind compressing the lumen to about half its normal 
idth antcroposteriorly 

On June 30 1931 subtotal th\ roidectomy ^'vas done More than 
t\\ o thirds of the left lobe \\ as found \v ithm the thorax On the right 
side an enlarged nodular lobe approxiimtely 7 cm m diameter 
\\ as rcmo\ ed Ica\ mg a moderate sized remnant The patient made a 
good postoperative recovery with complete relief of her symptoms 
of hyperthyroidism 

Roentgenologic cxamimtion of the cervical region on December 
■^9 1931 revealed that the trachea was in a normal position withno 
evidence of compression or displacement (Fig 203 b) At the time 



F g 03 — >ot d spl cem m nd si ght c mpre sion of the tnehea 
the right bv a mas in the left idc of d e n ck b Note return of trache to 
norm 1 pos non after operation 


of her last examination September 25 1932 the basal metabolic rate 
was 4-3 and her weight 177 pounds 

CvsE III —A man 55 y ears of age cimc to the Clinic on 
19'’9 for a swelling of the neck of thirtv six vears duration I ® 
swelling had increased gradually msize Ten > ears prev lously itw 
only one third of its present size During the past four y 
grown more rapidly and for two years it had caused great difncu 
m breathing particularly on exertion 

On examination the patient was found to have a large 
tons goiter with secondary hyperthyroidism The basal 
rate before operation was +37 and the weight 170 poun s 
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blood pressure was 17Q mm sjstolic and TOO mm diastolic A pre 
operative tracheal roentgenogram (Fig 204 a) revealed a large 
tumor on both sides of the trachea, on the right extending sub 
sternally down to the arch of the aorta displacing and compressing 
the trachea to the left and compressing it in all diameters so that the 
lumen was approximateh onl> one fourth its normal size 
On Ma> 31 1929 right first stage hemithyroidectomy was car 
ried out A large adenomatous gland was found which extended 
below the arch of the aorta on the right side It was necessarv to 
enucleate practically the entire right lobe 
Prior to the second operation which was done on Jul> 29 1929 
the basal metabolic rate was — 2 Left subtotal hemithyroidectomv 



Large partially substcmal tumor on right side of neck dis 
di<nlir ^compressing the trachea to the left b After operation showing 
apparently due to an adenomatous left lobe of the 


Onl\f ^ nodular gland three times normal size 

clavicle^ ^ lobe was removed It did not extend below the 

the metabolic rate w as — 1 1 weight 200 
Q 5 a’^d blood pressure 100 mm svstohe and 90 mm diastolic 
this t patient returned for reexamination At 

form.»T^ clinical examination revealed that the trachea which 
marnne 1 deviated to the right An adeno 

could b ^ ^ I ^ th>roid gland approximatelj 7 5 b> 5 5 cm 
(Pig ^ 04 ^/ "hich accounted for the position of the trachea 
thouel r were no sjmptoms of h>perth>roidism It was 

^ t at this was hvpcrtrophv of the small amount of thvroid 



788 RICHARD D CATTELt HUCll F HARE 

tissue remamint A roentgenc^ram of the cenical region revealed a 
partjall> substernal tumor on the left side ot the neck displacing and 
compressing the trachea to the right During routine examination a 
mass was discovered m the rectum Exploratorv iaparotom) re 
sealed an inoperable carcinoma of the rectum The patient died 
on April '’5 193 

Case I\ -A woman >5 >ears of age first came to the Climc on 
March H 1930 complaining of goiter of twelve )ears duration 
and of recent attacks of a choking sensation There had been a 
gradual increase in the size of her neck with a recent noticeable 
enlargement During recent respirator) infection a choking sensa 



’0}<-a Large substernal tumor on npht side of the neck ettendi. 
lo the arch of the a rta dupbeng and comp ssng the trachea to the M 
below the clavicle t IV tc normal position or trach a folio v n opennon 


tion dev eloped and it one time the patient w as aw nkened from sleep 
b) a coughing spell associated with difficukv in breathinc She had 
taken Lugol s solution for a few daj s before examination 
The pulse rate at her first examination xvas 160 the rh)thfn was 
irregular and the blood pressure was 19S mm sjsrolic and 
diastolic An adenomatous goiter with secondary hvperth) roidism 
was found The right lobe was markedl> enlarged and extende 
down mro the chest The left lobe was enlarged to about ^ 
m diameter but it was not substernal A roentgenogram of t J 
trachea (Fig 20> a) showed a large substernal tumor on the rig 

side of the neck extending down to the arch of the aorta, ^ci g 
and compressing the trachea to the left below the clavicle 1 e 
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k) anterior to the trachea and compressed it slightly antero 
posteriorly On the left side of the neck there uas. a large partially 
calcified mass uhich displaced the trachea to the right above the 
clavicle but did not extend substcmally The roentgenologist re 
ported a partially substernal tumor on the right side and a large 
tumor on the left side of the neck which displaced the trachea to 
the right 

The basal metabolic rate before operation was -j-46 and the 
weight 107 pounds The blood pressure was 210 mm systolic and 
90 mm diastolic On Alarch 24 1930 left subtotal hemithyroidec 
tomy first stage was done as the rumor was smaller on this side 
and the patient was considered to be a poor surgical risk 
On May 19 1930 right subtotal hcmithyroidectomy second 
stage was performed A very large intrachoracic goiter was re 
moved from the right side exposing an area of pleura and the out 
line of the arch of the aorta 

At the time of her last examination on May 27 1931 the met 
abohe rate was —-4 weight 127 pounds and blood pressure 140 mm 
systolic and 90 mm diastolic A roentgenogram taken on March 
^931 showed the trachea to be m its normal position without 
evidence of compression or displacement (fig 205 b) There was 
an increase in paratracheal soft tissue shadows on the right 
At this time the patient was in excellent general health There 
was no alteration of voice The thyroid scar was caught up at the 
site of the dram on the right side of the neck An indirect laryngeal 
examination showed that the action of the vocal cords was normal 

Case V— A woman 48 years of age had noticed a goiter for at 
east thirty veirs It had varied little m size and had caused no 
symptoms until a short time before examination in June 1931 She 
u f thyroid extract at intervals during 1929 and 1930 and had 
tn the last few months 

uii a large firm adenoma of the left lobe was found 

displaced the larynx to the right and the trachea posteriorly 
^ pulse rate was 128 and her blood pres 

Mfp systolic and 80 mm diastolic The basal metabolic 

c ore operation was -}-50 and she weighed 147 pounds 
mrn ^ 1 ? of the trachea (Fig 206 a) revealed a large 
com^r^ calcified mass on the right side of the neck displacing and 
trachea to the left Tlic mass extended onlv slightlv 
tialli ^ j P there was a small calcified mass par 

ttache^°' clavicle but situated just to the left of the 
O 3 causing no compression or disphccmcnt of the trachea 
June 18 193 ] subtotal thv roidectomv was done A large 
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goiter 10 cm in length was found which passed deeply into the 
right chest The right lobe appeared to be made up of a single dis 
Crete adenoma which was caleified and adherent On the Ic/t side 
there was a calcified nodule and a nodular gland about three times 
normal sue 

A roentgenogram of the trachea (Fig 206 b) taken on Septem 
ber 24 I9al showed no e\idence of compression or displacement 
and there w as no abnormal soft tissue mass \ isiblc in the neck At 
the time of the pitiencs last exaniinition October ’I 1936 the 



Fig 06 -iJ Irache is di placed t tl e left b^ a I ge p rt ally c Ic fieJ 
m ss on tt c r ght sid of th ne k 6 After pcration n le etum of trachea 
to Its normal pos t on and contour 

metabolic rate was —8 the weight was 191 pounds and the blood 
pressure was 140 mm ssstolic and 85 mm diastolic 

Cssc ^ f— A man 43 sears of age first came to the Chnx on 
March 19 1931 He had had a small swelling of the left side of hn 
necl for about two >ears It had not caused ssmptoms until J^u 
ar> 1931 when an upper respirators infection developed The 
swelling then increased rapidlv for two or three davs before exam 
mation , , 

Txammation of the thvroid gland revealed a large adenoma of the 
left lobe approximately 15 cm m diameter displacing the trachea 
and the larynx marl edlv to the right A small adenoma 2 cm 
meter could be palpated m the right lobe A diagnosis was made o 
adenoma with recent hemorrhage The basal metabolic rate was 

A roentgenogram of the trachea (Fig 207 c) taken preopcrativcf) 
showed a large soft tissue mass on the left side of the neck w ic 
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did not extend substernally but displaced the lar>n\ and trachea far 
to the right causing onl> slight narrowing of the trachea 
At operation March 25 1931 the lai^e adenoma was enucleated 
from the left lobe The lesion was fluctuant and was adherent to the 
overl) mg sternoh> oid muscle A small adenoma w as remov ed from 
the right lobe 



^ soft mass on left side of ncclv displacing trachea and 

^ /‘Sht The trachea is only slightK narrowed b After operation 
note return of trachea to normal position 


Examiiwtion August 6 1931 showed that the lar\n\ was in the 
midiine The thyroid remnants were normal (Fig 207 b) 

Case VII —A woman 43 years of age was first examined at the 
® swelling in her neck for 
g t >ears which had graduilK increased in size There were no 
P ^sure symptoms except during frequent attacks of larvngitis 
roid^ ‘^'‘nmimtion a discrete adenoma of the left lobe of the th\ 
g an 9 cm in diameter xvas found The right lobe w as normal 
cerxjcal region (Fig 208 a) rexealed a 
siilKf ^ mass m the left side of the neck extending shghtlv 
and retrotracheally displacing the trachea to the right 

narrowing it m all diameters the lumen of the 

nr<» about one fourth its normal size The basal metabolic 

rate was normal 

cicp,? ^ large degenerated exsne adenoma was c\ 

"Sht lobe ^,as normal 
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On October 8 1931 examination revealed no abnormalit> of the 
neck except the uell healed th>roid scar A roentgenogram of the 





f ig 208 —a Large soft t ssue mass m left side of neck e\te d og $1 ghtlv 
subsccrnall) and r t otrachcally and d splae ng the tra hca t the nght aaa 
anteriorlv b After operat on trache s m ns normal p siuon without en 
dence of compress on 

trachea showed ic to be tn its normal position without evidence of 
compression (Fig 208 l>) 



THE DIAGNOSIS AND PROGNOSIS OF BRAIN 
TUMORS* 

GILBERT HORRAX 

The surgery of brain tumors has made manv and notable ad 
\ances during the last decade and with these advances has come 
more exact knowledge of what may be accomplished by opera 
tive measures For this reason it is more important than ever 
to reiterate certain features regarding the diagnosis of these le 
sions and to discuss what results may be expected from their 
removal 

In considering the diagnosis of brain tumor two features must 
be kept constantly m mind First has the patient a brain tumor 
or some other type of mtracnnial lesion which simulates tu 
mor and secondly if a tumor is present what is its situation 
and Its pathology^ With our present neurologic knowledge and 
diagnostic methods, the first of these questions can be answered 
in practically every case provided the patient or the responsible 
relatives consent to thorough diagnostic measures With regard 
to the second question we arc lilewise usually able to locate 
the tumor exactly but its pathology predictable in a large and 
ever increasing percentage of cases often cannot be determined 
poor to operation 

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

From the standpoint of diagnosis there are roughly two clin 
jcal types of brain tumor (1) that which presents the well 
nown symptoms and signs of brain tumor and (2) that which 
presents many different neurologic or other findings but lacks 
the usual textbool picture 

I Tumors with Typical Symptoms 

1 regard to the first type when the complaints include 

ca ache and vomiting and the ophthalmoscope shows choking 
_ t e optic disks the bu rden of proof is obviously on the per 

* lecture presented before the Fifteenth Graduate Fort 
* c\% \ ork Academj of Medicine New York October 16 1942 
/93 
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son ho SI) s that the diagnosis is not brain tumor Ne\ ertheless 
there are certain other conditions which ma) produce this time 
honored tnad and from which tumor must be differentiated 
Among these are brain abscess which ma> be suspected from 
a preceding infectious process pamcularl) an old otitis media 
chronic mastoiditis frontal sinusitis scalp infection or bronchi 
ectasis to mention a few of the common possibilities Another 
condition which is recognized as a clinical entity is the so 
called increased intracranial pressure w ithout tumor that is 
pseudotumor or arachnoiditis which may be surmised when 
pressure symptoms together w ith choked dis! s are acute and 
the neurologic signs absolutely lad ing Often this little under 
stood possibly indanimatory disturbance seems to be almost 
epidemic in character The diagnosis can be made with certainty 
only In a aenrnculogram which shows normal sized \entncles 
m normal position T^ese patients almost umvcrsalK ma\ be 
cured permanenth by a simple decompression 
Mali^miit hypertension mi\ also cause headache and choked 
disks As a rule the djignosis can be made on the basis of the 
blood pressure findings rogether with eaidence of cardiorenal 
disease but when tlic systolic and diastolic pressures are only 
moderately cle\ated an air study may be indicated to male 
certain that a growth is not ovcriooled A chrome subdural 
beinatoiua may simulate tumor almost exactly but the bilateral 
trephine holes used in carrying out the ordinan y entnculocram 
and situated over each paneto occipinl region \yii! almost in 
eyitably disclose a unilateral or bilateral hematoma and thus con 
firm the diagnosis before the air study is performed From the 
purely neurologic aspect a differential diagnosis between a 
chronic subdural hematoma and a tumor is seldom possible A 
history of slight or moderate head trauma and the subseqwnt 
dey elopmcnt of increasingly scycrc headache is suggestive Tlie 
headache caused In subdural hematoma is sometimes evcruci 
aring and more mcapacifafing than tint caused In most tumors 
—It y\ ould perhaps better be called se\ ere intracranial pain rat er 
than headache Another prominent feature of chronic subdura 
hematoma is the bizarre mental changes but almost any or a 
combinations of neurologic signs may be present , 

cular lues and tuberculous vieiuni^itis should also be mentio 
as conditions sometimes mistal cn for brain tumor but as a 
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there is little difficult) in differcntnting them b\ meins of spiml 
fluid studies 

Lxmbir Viincuire m Probable Brain Tw/ior—Cantion'—ln 
speaking of spinal fluid findings i word of caution should be 
extended concerning the use of lumbar puncture as a diagnostic 
measure m probable brain tumor It is seldom ncccssarv for mal 
ing such a diagnosis and except m rare instances adds nothing 
which cannot be learned more safeh b) means of careful neuro 
logic stud\ together with a aentriculograni when indicated In 
trained hands and with due caution accidents are rare but the 
danger is not purel) theoretical aaoidable deaths having oc 
curred in practicall) all large neurologic and neurosurgical 
clinics where this measure is undertaken routinclv If a lumbar 
puncture seems advisable a careful manometnc reading should 
be made before an> fluid is withdrawn If the pressure is above 
’00 mm of water with the patient cntirelv relaxed onl> 2 or 
3 cc of fluid should be tal en that is sufficient for a cell count 
and total protein determination If the pressure is extremely high 
that IS over 300 mm it would be wiser to tal c no fluid at all 
but rather to have neurosurgical consultation and if necessarj 
a sentriculogram 

2 Tumors with Atypical Symptoms 
Under the second category of patients that is those who do 
not have choked disks and other usual manifestations of brun 
tumor avarietv of neurologic ophthalmologic and otologic evi- 
ence mav have led to the suspicion of tumor and for this rea 
son the patients must be studied vvitli such a lesion in mmd 
mong these svmptoms 1 would mention particularly focal or 
generalized convulsions cspeciallv m adults slow visual failure 
With Some degree of unexplained optic atrophv changes of per 
sona it\ in the absence of cerebral arteriosclerosis or evidence of 
some clear cut recognizable psv chosis increasing unilateral deaf 
css staggering or a slowlv progressive henuparesis which at 
rst was thought to be due to cerebral thrombosis 
}i symptoms and signs the diagnosis mav 

I entail elaborate studv A careful thronologic 
^ngether with a neurologic cxanunition arc the first req 
VKinl^ addition roentgenologic examinations of the skull 

ncid examinations with small test objects ciloric tLSts 
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electro encephalogram anti cither an air encephalogram or ven 
tnculognm may all be necessary At times a careful lumbar 
puncture may give useful information As a rule the differentia! 
possibilities are such conditions as epilepsies of various etiology 
not due to tumor cerebrovascular disease mulaple sclerosis 
labvnnthins, posttraunnne headache and dizziness platybasia 
and occasionally pnman anemia or psychoses of different sorts 
The vanous kinds of convt/Inom usually can be suspected 
from the history neurologic examination blood tests or evi 
dence of an irritable carotid sinus but often an air encephalo 
gram must be made as a final dcrcrmination The same is true 
m the differentiation from ccrehrovisculifr diseise in vhich the 
encephalogram shows symmetrical but usually somewhat en 
hrged ventricles and wide subarachnoid spaces indicating some 
degree of cercfanl arrenosclcrosis Afnltiple sderosis may be 
surmised when there is nystagmus with some degree of ataxia 
increased deep reflexes and absent abdominal reflexes It must be 
remembered however that occasionillv rumors just at the level 
of the foramen magnum may give these signs also hence the 
value of a lumbar puncture and perhaps an encephalogram In 
deed I have seen a prompt remission of symptoms m a patient 
with multiple sclerosis directly after the performance of air en 
ccphalography Piatybjsia a bony abnormality m which the 
odontoid process of the axis is shown by roentgenogram to be 
at 1 considerably higher level than normal may give symptoms 
of multiple sclerosis or a posterior fossa lesion The condition 
may be helped by suboccipitil decompression 


SITUATION AND PATHOLOGY 


Whth regard to the situation and pathology of brain tumor 
It is now well known that the bram harbors a large variety of 
tumors but what is not so well known is the fact that the 
histones and the clinical syndromes characteristic of certain 
ty pes of growths in certain situations have been w orked 
elaborate detail m the course of the last twenty five yeaw The 
late Harvey Cushing and his associates were responsible tor 


much of this information 

For the purposes of this part of our study we may ag 
divide bram tumors into two groups so far as the 
their situation and pathology is concerned In the first gm p 
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are those tumors which as a rule can be recognized with a high 
degree of accuracy from the s\ mpconis and ob)ecti\ e neurologic 
or other clinical signs which the> produce and m the second 
those which give no charactenstic evidence of their where 
abouts 

I Tumors Recognjiable from Symptoms and Clinjcal Signs 
In a general way but by' no means without exception the 
nrsc group includes latgelyr those rumors w hich are benign en 
capsulated and favorable for complete enucleation that is cer 
tain of the meningiomas the acoustic neuromas the pituitary 
adenomas and some benign but uncommon tumors such as 
cholesteatomas or slowly growing ghorms which give charac 
tenstic roentgenologic findings Also in this category are the 
^m^vhat less favorable tumors such as the congenital cysts of 
h t Pinealomas and some intracranial aneurysms 

Which should be classed as tumors In this short discussion only 
he briefest possible mention can be made of the diagnostic fea 
tures of these tumors 

j^teiujigioijns 'Aleningiomas are the w cll know n firm en 
capsulated growths which arc anached to the dura and occur 
m V anous fav onte situations Those under the frontal lobes giv e 
ow mental changes loss of the olfactory sense and often op 
ic herve atrophy on one side and papilledema on the other the 
}n rome of Foster Kennedy The small meningiomas situated 
just above the sella turcica cause gradual failure of vision optic 
^^rophy and bitemporal defects of the visual fields They 
c I crentiated from pituitary adenomas because the sella is 
am piruitarv funcaons are not lost Meningiomas 

ing from the greater wing of the sphenoid often cause great 
tumor cells infiltrating 
one and the eye on the affected side is pushed forward to 
onsidcrabie degree (unilateral exophthalmos) Occasionallv 
of cranial vault may cause marked h\ perostosis 

O' cr *i^'ohed Other meningiomas at various places 

K ^ t^erebral convexities frequentlv cause chiractenstic 
IC cl, ‘^oo^oses and an increase in vasculantv of the skull which 

pr n ^“^"^ecnogram 

meningiomas are capable of complete extirpa 
3n except in verv rare instances nothing short of total 
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remoMl should be contemplated This may entail a prolonged 
tiresome delicate and at times extremely difficult operation Vas 
cularity is often cxcessixe and m the more senous procedures 
one or more transfusions are the rule OccasionalI\ more than 
one operative session is required before the tumor can be \vholl> 
taken our and sometimes a considerable portion of the longi 
tudmal sinus where it has been invaded by growth must be 
removed The results however fully justifv the efforts and 
nearly all patients can be returned to active life One of the 
chief postoperative disabilities is the continuation of convulsions 
even though the tumor has been wholly cndicatcd but these 
tend to lessen in frequency and seventv and of course can be 
controlled fairly well by medication 

Acoustic Tintiors —The svndromc of acoustic tumors which 
arc the common ccrcbcllopontilc angle growths is now well 
known A careful chronologic historv usuallv starts with uni 
lateral tinnitus followed by increasing deafness in that ear and 
then numbness on rhe same side of tlie face staggering head 
ache and finallv fading vision dysarthna and dysphasia if the 
tumor is not recognized and removed Objcctivclv there is slow 
nystagmus hvpoesthcsia of the face on the affected side stag 
genng gait posime Romberg ataxia and an absent caloric re 
sponse from the affected ear The optic disks may show chok 
mg An appropriate roentgenologic examination of the skull 
often will show erosion of the internal auditory meatus on the 
side of the lesion 

Acoustic neuromas like meningiomas should be completely 
removed because if the old type of intracapsular— and therefore 
incomplete— extirpation is performed recurrence at some future 
time IS inevitable and secondary operations for recurrence carry 
a high mortality Occasionally there may be a five year ten 
vear or even a longer interval between incomplete removal and 
recurrence but the longer periods are rare Many patients show 
evidence of further tumor growth in less than five years The 
chief objection to complete removal of an acoustic tumor is 
the almost certain facia! paralysis which is usually inevitabc 
This however can be partiallv remedied bv a spmofacial anas 
tomosis and almost w jthout exception patients prefer comP 
eradication of the tumor rather than face a recurrence ' 
matter is always tall ed over with the patient prior to operatio 
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Ademims of the Vitintary G//i«rf— Adenomas of the pituitary 
gland present little diagnostic difficulty The fimihir triad of 
optic atroph) bitemporal hemianopsia and a greatl> enlarged 
sella turcica as shown in the roentgenogram can hardlv be mis 
taken especially when there are the usual evidences of pitu 
itarv d>sfunction such as amenorrhea m the female loss of 
libido and feminine distribution of body hair in the male a 
lowered basal metabolic rate and increased carboh\drate toler 
ance If the adenoma is of the chromophile ty pe the resultant 
clinical picture is that of acromegaly Occasionally an aneurysm 
in this situation may give signs which are extremely similar 
Most chromophobe pituitary adenomas require surgical extir 
pation unless they are in an early stage with onlv slight visual 
loss in which case a tnal of roentgen therapy is in order In 
the operable stage the mortality is low (5 per cent or less) and 
visual function is usually prompt and satisfactory 
Vhen however patients hate been allowed to procrastinate too 
ong perhaps with slight help from radiation the adenoma is apt 
to spread out under the frontal or temporal lobes to such a 
degree that operation becomes difficult and dangerous and 
roentgen therapy has long since ceased to be beneficial 

'ntinial Tumors —Of the more unusual tumors w hose site and 
c ^^^cter often may be recognized by the roentgenogram diplo 
MIC cholesteatomas show a scalloped outline of bony excavation 
^^mopharyn^wmas or Rathke s pouch cysts cause deformation 
t e sella often with calcification above it and cither choked 
IS s or optic atrophy according to whether the\ protrude pos 
the chiasm Certain calcified gliomas 
^ ^^^^^^^^dro^lioimSy are likely to have a character 

1C roentgenogram and the same is true of some intracranial 
litter are diagnosed with certainty by the in 
the'^ff of thorotrast into the internal carotid m the neck on 
recoi? ^mealomas are rather rare tumors but may be 

"ith fair accuracy from the neurologic features of 
tbp to light and loss of coniugate movements of 

diatrn^^ ^ ^ upward above the horizontal plane Usuallv this 
toun^H^ 7*^^ confirmed by \entncuIogram which shows a 
'cntricle^^^^^'' ^olging mto the posterior portion of the third 
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2 Tumor* <5»vmg (ncondusjve Evtcfence of Tfieir Situafion 
The tumors m the second group seldom or never give any 
neurologic or other e\ idencc of ihcir situation hence this must 
be detemtmcd bv means of iir \entncu!ography TTus group 
includes many of the infiltrating %bovtas of all kinds 

occupying the so called silent areas of the bram Indeed the 
diagnosis of a considerable number of cerebellar rumors both 
benign and m'dignant can be made with certainty only by re 
sorting to air studies since cctcbcllar symptomatology may be 
inconclusive In addition to the gliomas both above and below 
the tentorium w/eniugiowar v\hich do not show roentgenologic 
changes or a chnrjctenstic clinical syndrome will likewise re 
quire air studies Other tumors m this second group are those 
m the region of the third \ entncle a good many’^ of the metastatic 
growths and certain of the more rare lesions which need no 
enumeration iMany tumors m this group are cstremely favor 
able such as ghomatous and hcmangiomarous cysts both above 
and below the tentonum The latter arc perhaps the most satis 
factory of a}} brain tumors as patients do not develop convul 
sions after their remov al 


PflOGNOSlR 

Needless to say the outlool for permanent useful life iti a 
patient Iiarbonng a beam tumor is dependent upon complete 
removal of the tumor without damage to important neighboring 
structures Recurrence is inevitable unless the growth is cn 
circly removed Although some rumors grow ven slowly and 
partial removal may give several years of Precdom from sywp 
toms nevertheless our aim should be total extirpation of all 
benign growtlis except under extremely rare circumstances 
Fortunately with modern equipment including elecrrosurgcf} 
strong suction apparatus and a well organized neurosurgical 
team tins is now possible in a high percentage of cases D en 
m the infiltrating tumors if a radical subtotal extirpation S 
done and I personally believe it should be many patients ww 
have surpnsingly long periods of normal and useful hfe— occa 
sionally five or even ten years if a slowly growing glioma is 
encounrered 

The use of roentgen therapy for malignant bram tumors 
witli the exception of mcduHoblastomas pincalomas and occa 


DIAGNOSIS AND PROGNOSIS OF BRAIN TUMORS 


801 


sionally oligodendrogliomas has been completely disappointing 
m m> experience and any favorable results after such roentgen 
therapy could )ust as well have been due either to the tumor 
removal or to the decompression which ma> ha\c been left at 
the time of operation As mentioned previousl) roentgen ther 
apy deserves a trial in cases of early pituitTr> adenoma since 
a certain number of these tumors are radiosensitive but it is 
tragic to see not infrequently patients who have become blind 
because this treatment was persisted m until the optic nerves 
became completely atrophied when an earlier operation might 
have restored nearl> normal \ ision 


Survival Rates after Extirpation 

Concermng prognosis we can now be infinitelv more specific 
than in the earlier >ears of neurosurgery when all bnin tumors 
vvere regarded as relatively hopeless lesions and the occasional 
long sun IV al of a patient from whom a tumor had been remov ed 
was regarded as an interesting and rare surgical curosity The 
largest and most exhaustively studied senes of verified brain 
tumors is that of Cushing and m 1935 Ciscnhardt' reported the 
end results in these cases listing those in which the patient had 
survived five >ears or longer There were 2 000 patients in the 
senes and of these about 1 600 survived the operation and the 
subsequent penod of hospitalization Of this number about 31 
per cent or ncarl> one third had since operation lived from 
five to twenty eight >cars up to the time the report was made 
sev en > ears ago Obviously many more would now be included 
in this surMval list if the figures vvere brought up to date 


Useful Life After Extirpation 

These statistics did not include a discussion of useful life but 
at east the> are most enlightening from the standpoint of actual 
^rvival espccnllj since this senes includes all vaneties of 
mor both benign and mabgnant and dates from the v er> 
cgmnmg of neurosurgery in this countr> Consequentlv if 
^ fifteen years had been reviewed the results 

vv(^ d unquestionably have been even more stnking 
of sur\i\al regardless of the physical and mental status 

for* ^ IS not or should not be our true aim Tliere 

nat^ attempt to gam some idea about useful survival of 

P vvnth brain tumor that is patients who after operation 
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either went back to their original occupation or to some useful 
t>pc of wor! I have reviewed ni\ own senes of verified brain 
rumors from I9P to 1939 w. hidv consisted of some 400 cases * 
This gives a follow up period of from three to nine vears It 
was apparent as would be expected that those patients who had 
done best were in the group with benign or favorable tumors 
chat IS those from w horn the tumor could or should have been 
completely removed md it was this group only that w as studied 
with respect to useful survival Well over one half of all nw 
tumor patients fell into this favorable category and although 
the tumors of nianv others were partialK extirpated and the 
paricnrs had useful surviv d periods they were not included in 
this group 

The favorable tumors consisted mostly of meningiomas 
acoustic neuromas pituitary adenomas gliom.ifous and hem 
angiomatous cysts of the cerebellum and a rather large <Troiip 
of uncommon tumors the names of which ire not pertinent 
here All told this favorable group comprised ‘’18 of the 400 
tumors or 54 5 per cent 1 he operative mortality was 1^3 per 
tent (■'7 patients) and 16 other patients hid died at vinous 
times subsequenclv Of the survivors '»7 hive severe disabilities 
which prevent them from engaging m useful occupations leav 
mg 148 patients or 67 8 per cent of the origmil ”’18 who are 
living and actively engaged m some form of work If one taUs 
the percentage onh <if the 191 who survived the operation the 
figure of useful life rises to 77 6 per cent 

In general terms therefore somevvhit over half of all hrain 
tumors arc favorable for complete extirpation and of those 
patients who survive operanon about three fourrlis ought to be 
returned to useful life As stated before this figure does not 
include a fair number of patients who have tumors which can 
not be eradicated completely and vet who mav have several 
years of useful existence after their tumors hwe been radicals 
but subtotflliv removed 
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BRAIN TUMORS IN THE PRESENCE OF NORMAL 
AIR STUDIES 

JAMES L POPPEN and WILLIAM G PEACHER 

It is a generally accepted fact that in the vast niajont> of 
cases the presence of a brain tumor can be disclosed by enceph 
alographic or \entnculographic studies The importance of such 
studies cannot be ovcremplnsi/ed howeter have had 10 
cases of tumor ssithout changes in the \entricular system in 
which focal epilepsy was the outstanding sjmptom in all but 3 
cases Focal convulsions arc often caused b\ a tumor imobing 
the rolindic area of the brun A tumor usuallj is accompanied 
further signs of locihzation as well as ventricular deformitv 
Certainl) one hesitates to carrv out an e\plontor> cnniotomN 
in a patient vv ith focal sei?iircs when neurologic studies including 
?r studies are normal unless the patient is compictelv disabled 
because of the frequenev and seventv of artacl s Therefore 
ciore siirger) or an> other form of treatment is undertaken 
certain criteria should be considered These include age dura 
tion of s>mptonis occupation frequenev and intensitv of at 
taels and the hemisphere presumabl> involved as well as the 
reaction of the patient to anticonvulsivc therapv if prcviouslv 
mstitutcd nectroenccphalograms should ahv av s be taken before 
air studies arc made since localized abnormal brain w av es cor 
responding to the sjmptoms would naturalK nnke one more 
inclmcd to explore the affected region even in the presence of 
nomial air studies 

iniportant since patients developing convulsions after 
should be considered brain tumor suspects provided no ob 
Mous general s> stemic condition is present capable of producing 
compulsions The duntion and intensity of svmptoms previous 
^reatment and its effect mav influence one m deciding upon the 
treatment The hemisphere involved deserves con 
cration One would be less eager to explore the left hem 
601 
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isphere m a right handed individual than the nght hemisphere 
because of possible speech difficulties that could result from sur 
gery Finally the occupation of the patient might alter ones 
opinion as to the treatment 

Regardless of age duration and intensity of symptoms occu 
pation hemisphere invoKed or efficacy of previous treatment 
an orderly investigation should be earned out in all patients who 
have focal seizures before surgeiy is undertaken This imesti 
gation should include a thorough general phy sical and neurologic 
examination blood and urine examinations stereoscopic x rays 
of the si ull elcctroenccphalographv and oxygen encephal 
ography 

If these studies arc within normal limits the considerations 
already mentioned thoroughly weighed and the patient or hts 
family informed chat the negative results do not necessarily rule 
out brain tumor cons^native measures with anticonvulsivc 
drugs are justified Conservative treatment mav be continued 
as long as it is effective in keeping the attacks under control 
and no progressive neurologic changes occur If the attach 
continue exploration not only is justified bur also indicated 
Fortunately such cases are rare however they do occur and 
the possibility of brain tumor must be kept in mmd to avoid 
disaster to the patient and embarrassment to the surgeon 

REPORT OF CASES 

CvsE I —A 19 year old girl was in the hospital from February 2 to 
February 29 1936 with a chief complaint of generalized convul 
sions of eleven V ears duration Her first attacl occurred two weeks 
following scarlet fever at the age of 8 vears There was no v^arnmg 
and the attacks vv ere tv pically grand mal vv ith exception of residual 
sensory aphasia for a brief penod following each convulsion Pheno 
barbital had not given complete relief from convulsions Positive 
findings on examination were a mild tendency toward euphoria, 
slight haziness of the disl maigms and hyperactive reflexes over 
both lower extremities An encephalogram on Februarv 3 showe 
normal filling of the \ entricular system however extending inward 
from the inner table of the left parietal region were two 
made up of small irregularly outlined calcium shadows (Fig ) 
The findings were consistent with calcification in a hematoma or m 
a tumor mass On February 7 a left panetal craniotomy was per 
formed with excision of a verified memngioma (4 by 4 5 bv 
cm ) containing calcium deposits extending into the parietal lo e 
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Fig 209 


Coimimit presence of crlcificuion in the tumor m the 
roentgenogram plus the focM s>mptoms of residual sensory 
aphasia for an hour following a convulsion and not the enceph 
2 ogrim determined the site of the tumor 

37 >ear old uoman was in the hospital from April 16 
lay 15 1937 with a history of generalized convulsions These 
vere not associated with trauma or infection The first convulsion 
ecurred in Jul> 1936 and was tvpicallv grand mal m character 
10^7 ^dditional generalized convulsions occurred on January 2 
bmee the onset of these seizures there had also been fairlv 
temporal headache Roentgenologic examination of 
K ^ was consistent with a diagnosis of a calci 

1 tumor m the left frontal region An encephalogram 

change from the normal A left frontotemporal cram 
mrsrJ performed on April 20 1957 at which time a menin 
3 5 by 4 cm ) was removed from the left frontotem 

poral region 


jL — Here again the calcification m the tumor and not 

distortion indicated the site of the lesion The 
the d^ ^ ^^de a nest in the cortex and was not attached to 
,n fN ^ could rcadil) be understood whv no displacement 
" ^^ntricular svstem had taken place 
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ispherc m a right handed indi\idual than the nght hemisphere 
because of possible speech di(Hcuku.s that could result from sur 
ger> TmaHy the occupation of the patient might alter ones 
opinion as to the treatment 

Regardless of age duration and intensity of symptoms occu 
pation hemisphere imoKed or efiicaev of pre\ious treatment 
an orderly in\ estigation should be earned out m all patients >vho 
have focal seizures before surgerv is undertaken This invesn 
gation should include a thorough genenl phy sical and neurologic 
examination blood anti unne examinations stereoscopic x rays 
of the si ull electroencephalography and oxvgcn encephal 
ography 

If these studies arc uithm normal limits the considerations 
already mentioned thoroughly weighed and the patient oc his 
famih informed that the negame results do not necessarily rule 
out bnm tumor cons r\ati\c measures with anticonvufsuc 
drugs arc justified Consenatne treatment may be continued 
as long as it is cfTcctue in keeping the attacks under control 
and no progressne neurologic changes occur If the attacks 
continue e\piofation not only is justified hut also mdicated 
TortunactU such c^scs arc rare however they do occur and 
the possibility of brain tumor must be kept m mmd to avoid 
disaster to the patient and embarrassment to the surgeon 

REPORT OF CASES 

Cvsi 1 ~A 19 year old girl was in the hospital from February 1 to 
Februan 29 1936 with a chief complaint of generalized conml 
sions of elev en years duration Her first attaci occurred two weeks 
following scarlet fever at the age of 8 years There was no warnme 
and the attaci s were typically grand mal with exception of residwi 
sensory aphasia for a brief period following each convulsion Pheno 
barbital had not given complete relief from convulsions Posinve 
findings on examination were a mild tendency toward cuphona, 
slight haziness of the disk margins and hyperactive relieves over 
both lower extremities An encephalogram on February ^ shows 
normal filling of the venmcnlar system however evtendmv mwar 
from the inner table of the left parietal region were two oval ^ea 
made up of small irrcguhrlv outlined calcium shadows (Fig / 
The findings were consistent with calcification in a hematoma or 
a tumor mass On February / a left parietal craniotomy was p 
formed vvirh excision of a verified meningioma (4 ^3^ 
cm ) containing calcium deposits extending into the parietal o 
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Babinski sign on the right Encephalograms (Fig '’11) as -well as 
other laboratorj studies were negame On dismissal on December 
7 the patient s condition n as unchanged 
On readmission to the hospital on Februan 1 1940 the patient 
reported that in spite of adequate anticon\ ulsi\ e treatment the seiT 
ures \\ ith loss of consciousness had continued In addition headache 
had developed over the left parietal region The signs remained as 
before with the addition of spastic paraUsis of the right arm On 
Februarj ^ left frontal craniotom) was performed with subtotal 
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cMipation of a fibrdlan astrocvtonia involving face and arm areas 
or the motor strip 

Co7;77/;e77f — E\ploranon was certamK justifiable here m the 
presence of normal air studies because of the progressiv e changes 
imasivc with little or no surrounding edema 
o the brain substance and had not attained sufficient size to 
cause V cnmcular dcformitx 

1 ^ 0 ^^ entered the hospital on September 6 

Mil Ol j if hibtorv of right sided jacksonian seizures 

generalized and aKociated with brief episodes of 
aura consciousness Thev were preceded b\ an 
sided paresthesias Petit mal attacks had also been 
ent over a similar period of time The neurologic examination 
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Cask III -A 56 j car old uoman «as in the hospital from Decern 
ber 12 to December 16 19J7 and again from December IP IpJ? to 
January 16 1938 Her chief complaints were generalized headache 
for ten to fifteen years and diplopta and spots before the eyes for 
t\\o years The neurologic examination svas entireh t\ithm normal 
limits On December H roentgenologic cummation of the skull 
show ed an area of jncrcascd density 1 5 cm m diameter o\ cr the 
right parietal region ^^cntnculograms on December 20 were essen 
tiallv negative (Dig 210) On December 27 a right central osteo 
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plastic fiap was performed ujih complete evcision of a parasagittal 
meningioma (3 bv 4 5 cm ) which was subsequently pathologically 
verified 

Coimnem —Here again one can v isuahze w hy'^ a small slowly 
growing surface tumor had embedded itself m the cortex wim 
out distortion of the ventricular system 

Case IV— A 31 year old man entered the hospital on November 
29 1939 with a six weel s history of pci soman seizures mvolviu 
the right upper extremity without loss of consciousness He abo 
had had w cal ness of tlic right arm for four or fiv c days The neuro 
logic examination showed right central facial weakness and marKC 
diminution m motor strength of the right arm The refieves we^ 
increased m the right upper extremity and there was an eqw' 
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Babinski sign on the right rncephalogranis (Fig 211) as Mell as 
other laboratorj studies were negative On dismissal on December 
7 the patients condition was unchanged 
On readmission to the hospital on Fcbruarv I 1940 the patient 
reported that in spite of adequate anticomulsive treatment the seiz 
ures with loss of consciousness had continued In addition headache 
a eteloped Q\er the left parietal region The signs remained as 
''^7 1 / of spastic paraUsis of the right arm On 

ruarj left frontal craniotomv was performed with subtotal 



Fig 211 


extirpation of a fiKr.ii 

^he motor strip astrocvtoma involving face and arm areas 

presence of certainly justifiable here m the 

tumor \ ^ studies because of the progressiv e changes 

the brain surrounding edema 

cause ventrjcular^dS*^^ ^rid had not attained sufficient size to 

Case 15 

^940 ^ entered the hospital on September 6 

''hichhadbecom/*^^^^ histor) of right sided jacksonian seizures 
aphasia but no 1 S’enerahzed and associated with brief episodes of 
right , n . consciousness Thev were preceded b> an 
present o>er a <ii ^ P®*"^^ffiesias Petit mal attacks had also been 
>nniar period of time The neurologic examination 
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was negative except for slight nght central facial weakness Anti 
comulsuc thcrapj. had been of little value Encephalograms made 
elsewhere and also b> us were normal (Eig 212) as were the other 
laboratory studies Electroencephalograms showed abnormal waves 
from both precentral areas slightl) greater on the left On Septem 
ber 14 tliroiigh a left frontoparietal craniotomj a fibnllarv astro 
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evtoma measuring 2 5 to J cm in diameter was extirpated from the 
arm center in the motor area 

Coiwmm—Thz elcctrocnccphalocrams were a distinct help 
in this ease however since anticonvulsive thcrapj had been of 
little value exploration was earned out The small tumor re 
placed onl> a portion of a single g>rus and although it could 
be identified readily by direct vision its size w as such that it 
could not possibly have distorted the xentncular system 

CvsF VI —A 20 vear old man entered the hospital on March 18 
1942 with a three months history of nght sided focal seizures 6c 
ginning in the face Tlicrc was loss of consciousness and an aura o 
right sided paresthesias The neurologic examination showed nghf 
central facial weakness with mstagmus m all directions Specc 
was slow and halting with questionable earl> aphasia There was 
slight ataxia on the right possiblv due to weakness The electro 
encephalogram shovved abnormal activity over the left heniisp 
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CowwHf — This case Mas almost identical Mith Case ^ I 

Casp 1\ — -V \ear old A\onian entered the hospital on 

ber 10 194'> Mich a histors of left sided seizures associated Mitn 
ati aura of paresthesias of fi\e sears duration She did not 
lose consciousness but the attacks Mere folloMed occasionallA ' 
left sided numbness Encephalograms made elscMherc Mtrc Mit i 
normal limits The neurolocic cTammaiion showed shchc Mca n 
of the left side and absent 1 nee and ankle jerks The elcctroencep 
alocram showed a focal cortical disturbance o\er the electrodes 
in the rCjjion of the ncht rolandic fissure Because of failure to im^ 
prote on the usual anticonvulsue tberap\ and m spite of 
histoiN and normal encephalogram exploration Mas periorme o 
No\ember 16 through a ricrhc central cranioconn with remosa 
of an astrocstoma invoUiti" the ttehc frontal and parietil lobes ex 
tending into the motor area at the ami and leg centers 

Case \— A 2 } Acar old x\oman entered the hospital on 

her ■>, 194 a with a three x\eeks histor> of nchc sided headache 
and focal seizures, im oh intj the right upper extremita The attacks 
had been intermittent and two were associated Mith 
sciousncss There had also been recent blurring of a ision The neu 
n>!o£ric examination show ed slight motor aphasia and mild confusion 
'Mth definite weakness of the right arm The reflexes were difhculc 
to elicit o\cr the upper extremities, but ucre slighth more acme 
m the ncht lower extremities Tlie cleccroencephnlogiam showed a 
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controffed on the usual snticonsulsne therap> a cranjotom> mss 
performed on Jui> 30 and an astroc> tomatous c)sf imolvjng the 
leg center of the r}j,ht motor area was removed 
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Coimncnt '-T he lnstor> and ncurolog/c findings mdiwfcd the 
presence of a tumor c\cn though the t cnrricidognms as sscll 
IS cnccplialograpfn were entire)) witlim normal hmits 


C;«E Vni —A 56 ) car old woman entered the hospital on Aueusf 
27 19-?'’ sv jth a three months historj of focal seizures jm olwnj, the 
right leg Loss of consciousness occurred only on the first occision 
r or tiif ee \v eel s there Jiad been increasing w eakness of the right leg 
The neurologic examimtion showed iijotor wealness of the right 
leg most marked in the right foot The nbtlommai reflexes were its* 
on the right than on the left and there nas a nqbt Babinski si^ 
The encephalograms were not entirelj satisfactory so a » cntriculo 
graphic study was performed (Lig 2(5} Tins w as negatn c aswere 
Che rentammg hboracor) studies with the exception that the total 
protem from the left ventricle was 101 nig Due to the patients w> 
ure to improve on the usual thetap) a left frontoparietal craniotomj 
was performed on September 12 A tumor approximafcl) 2 cm m 
diameter w as remov cd from the leg area of the motor strip 
scopic dugno IS was astrocytoma with poorlj differenturcu foci 
approachinr *,liobhstoma 
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usual palliame measures whether or nor there are localizing 
signs and posime air studies 

The reason that ^ entncular displacement did not take place 
m the 10 cases is easilv understood The brain tumors causmg 
s\ mptoms sufficient to w arrant the ad\ ice of a neurosurgeon m 
the presence of negame air studies arc m the order of their 
frequenc} fibnllar} astroc>tomas meningiomas (small) and 
blood vessel tumors The pituitar\ adenomas and small aneur- 
isms are not included for these usualh ha\ e charactensne s\ mp 
toms and ventricular changes 

CONCLUSIONS 

These 10 cases demonstrate that \ isulization of the \ entncular 
Si stem IS not alwajs diagnostic even m the presence of tumors 
producing ph\ steal signs and ^mptoms All cases of focal 
epileps) in the absence of obvious nonsurgica! eaologic factors 
that IS, cerebrovascular disease and so forth and that fail to 
respond to the usual anticonvulsive thcrap) should be explored 



the interpretation of symptoms in surgical 

DISEASES OF THE CHEST 

CARLTON ft SOUDERS 
HISTORY 

1 ijc dngnosjs of surgical diseases of the chest never should be 
considered complete w ithouc a careful ease history \^^hile roent 
gcnologic examination is undoubted!} the most important single 
diagnostic measure "ind pin sical cranunarion may gite informa 
won not obrainibic b> any other means a complete chronologic 
recording of the course of the disease \ull give a picture not 
approximated by my other method The patient s memory must 
be prompted by judicious questioning in order to elicit infer 
mation regarding symptoms xvhich may l)3\e occurred oter a 
period of many \ ears ff this is done with skill and thorough 
ness ic ssdl bear fruit in addirionil knou ledge concerning the 
case 

There are few parhognonionic s> mptoms or signs m chest dis 
ease The patients statements must be analyzed and evaluated 
carefully and onh consideration of all the data obtainable will 
lead to the proper diagnosis E\en m a matter apparently so 
simple as the dare of onset of the present illness further q«c5 
Cloning may be required to be sure that the paaent has placed 
enough emphasis on evenrs seeming to him of a tn\ lal nature 
or more rarely has not overemphasized the importance or 
symptoms m no way connected with his illness A statement 
of his previous health and the most remote date of deportiue 
from his normal condition may establish the actual onset of nn 
ill health This is espcciallx true in diseases that may progre^ 
silently for example intrathoracic stares It should also be note 
whether these symptoms occurred suddenly and with caws 
trophic violence or over t penod of a few days and with 
seventv or gradually with mcrcaang severity or so insidious y 
814 
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that e\en an observant patient has no exact recollection of the 
onset 

With some idea of the date and manner of onset of the illness 
It IS important to discov er anj influencing circumstances Did 
the symptoms follow the aspiration of a foreign body or result 
from severe physical effort or muscular strain^ Were thev ap 
parently^ related to a previous infection or a cold The history 
° 1 should be cartfully analy zed and at the 

nsK or appearing obtuse m the opinion of the patient he should 
e asked to desenbe his symptoms or explain what he means 
oy grippe It is remarkable wlm a variety of symptom com 
p exes may pass under these diagnoses Often a diagnosis of 
carcinoma of the lung has not been made until the condition was 
inoperable because the physician was lulled into a sense of se 
cunty by a diagnosis of chronic bronchitis or failed to be 
spicious of a story of recurring febrile attacks assumed to be 
gnppc or flu 

After these details are 1 nown the whole course of the disease 
shn^iJ^ should be investigated This part of the history 
u include the chronologic order of the appearance of sy^mp 
" I either quantitative or qualitam e m 

present Detailed dcscnptions of the various 
sjc ^ r j should then be obtained and the phy 

lan s ould estimate whether he exaggerates minimizes or 
arnn?^^^^ c correctly This appraisal is often aided by the 
nher^^ c disability which the disease has caused such as 
patient is still carrying on unlimited activ it\ has 
No r bedndden 

Imno complete without the results of previous studies 

hehad^^”^ evidence often is elicited when the patient recalls that 
a spot^ ^^berculin test m school a roentgenogram which show ed 
statem ^ negative sputum examination The 

patients former physicians mav also reveal 
icnorp othcrw ise would not be obtained One should 

Patient possible source of information even if it is onh the 
Preiinnc recollection of what was told him by his 

adviser 

®nd the V ^owledge of previous medical or surgical treatment 
^ pnenm'^ ^ ^ For instance the history of • 

ot orax max explain present findings w hich w ould 
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orlieni ise be confusing A favorable response to previous allergic 
management may emphasize the allergic condition and sohe a 
difficult diagnostic problem 

SYMPTOMS 

The s> mptoms m intraihoracic disease may be due to irnta 
tion infection obstruction or mechanical disturbance within 
the normal chest The> may also be due to cavity formation or 
dilatation of previously existing spaces to stretching or at times 
to reflex phenomena These symptoms may be obvious in the 
chest or at some distance from it ft is also necessary to be aware 
that symptoms referred to the chest may be caused by disease 
or malfunction elsewhere for instance the precorial pain 
caused by gas in the splenic flexure of the colon or shoulder top 
pain caused by a diseased organ below the diaphragm 
The symptoms of thoracic disease are relatively few m num 
her and the diagnosis is expedited bv collecting as much infer 
mation as possible about each one 
The symptoms are as follows 

1 Cough 7 Wheeze 

2 Sputum 8 Hoarseness 

3 Hemoptysis 9 Fever 

4 Pam 10 Sweating 

5 Dyspnea 11 Afalaisc 

6 Dysphagia 

The last three of these namely fev er sw eating and malaise are 
obv lously general sv mptoms and not pathognomonic of disease 
in the chest Hoarseness if the larynx is not the site of intrinsic 
disease may be caused by an intrathoracic lesion The others 
immediately point to the chest as their source 

Cough 

A cough IS an explosive forceful expiration the physiologic 
purpose of which is to remove foreign material from the air 
passages The cough reflex initiates in the larynx trachea or 
bronchi down as far as the secondary branches The pleura 
especially that covering the diaphragm is also sensitive an 
w'hen irntated will produce cough At times cough may ar 
from reflex irritation of the nose or ears while occasiona 
psychic disturbances may seem to be the cause Lesions m 



SWIPTOMS IN SLRGICAI. DISEASES 01 THE CHEST 

aKeolae or smaller bronchioles will not cause cough unl^ the) 
produce secretions which enter the secondars bronchi rom 
u hence in turn the\ are remov cd b> cough \ ® ^ 

cough is due to imtaaon of the tracheal or bronchial mucosa 
or the pleura or pressure on a bronchus from wnthouc or t a 
tumor or granuloma from WTihin \ produeme cough occurs 
when liquid materials must be remo\ed 
Considerable information about the disease process ma\ be 
obtained from an accurate description of this s\ mptom It it 
occurs spasmodicalh with each breath it is liable to be due 
to pleural or diaphragmaoc imtaaon although the rush 
which accompanies a deep breath ma> irritate a lesion within 
the bronchi or mas mo\e secretions from one place to anot er 
and imtiate the cough reflex The inhalaoon of imtaang gases 
odors or smoke w ill cause spasmodic cough As a result of such 
irntaa\e agents an increase m bronchial secreaons require 
a cough at mten als to clear the rcspiracor\ passages This cough 
IS particular!) hkel) to occur on arising m the morning and 
expels materials accumulated during the quiet respiration ot 
sleep 

Persons with a large amount of bronchial secretion seem to 
dev clop a certain tolerance to its presence It is not clear w hether 
this IS an abohaon of the reflex from faague or whether it is 
due to destruction of the nerve ends bv infection or inflamma 
non withm the mucosa Perhaps one mechanism occurs in some 
patients and the other m the remainder Probablv due to destruc- 
tion of the reflex arc manv patients with advanced bronchiec 
tasis seem to be able to accumulate large amounts of sputum 
before it gets up to an area where irritation occurs and cough 
begins These people usuall) complain that changes of position 
cspecialU stooping or l)ing down are followed bv cough and 
expectontion a phenomenon of which we take advantage ''ben 
u c presenbe postural drainage Thus the liquid material is spilled 
into the bronchi which have an active cough reflex and ex 
pectoration results 

k cough which comes after a period of malaise or fever and 
IS followed b) profuse expectoration wnth a rapid drop in tern 
perature and improvement in the general condition is character 
isiic of the release of a bronchial obstruction It permits the 
dminige of secretions entrapped bev ond the obstruction from 
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which absorption of toxic agents results This may occur re 
pcated!> in the same patient either because a bronchus which is 
partialK closed b> congenital defect or disease has become 
completeiv dosed b\ an exacerbation of the disease or by thich 
cned secretions or on the other hand because of obstruction 
from excessnch viscid secretions The latter is parucularh 
hkcl) to occur m allergic individuals 

Sputum 

\\ hen the phv sicnn has learned as much as possible about 
the cough and influencing factors he should proceed to a stud) 
of the sputum If simple imt-vnon is present the sputum should 
consist of dear mucoid material In i few of our patients a 
thorough study has failed to reveal any organic cause for the 
excess bronchial mucus Some of these were emotional nervous 
patients with various psychic disturbances who under stress 
seemed to secrete large amounts of mucus and to cough The 
situation IS similar to ^ person with so called mucous colitis who 
discharges hrge amounts of intestinal mucus when similarly 
disturbed This condition we have termed mucous bronchitis for 
want of a better term 

\\ hen infection is present the sputum is altered dependtetf 
on the organism or organisms Certain fungi and the Tncdlander 
bacillus cause the sputum to be excessively viscid and sneb 
The pyogenic organisms produce first a mucopurulent and later 
a frankly purulent sputum If anaerobic organisms or fusaspiro 
chcnl bacteria predominate the odor is usually foul The amount 
of secretion e,ivcs some indication of the scveritv of the condi 
tion or the activitv of the infectious process Tuberculosis often 
causes a greenish sputum and a large or smvil nmount ot fn«cu5 
containing smaller flecks or purulent material Bronchial cas s 

may occur rareh in pulmonary tuberculosis as w ell as m chronic 

nonspecific bronchitis and m the form of pearls of Laennee m 
asthma or asthmatic bronchitis Curschmann s spinls ire pathoj^ 
nomontc of bronchial asthma Bronchiectasis or abscess usua } 
produces the famiinr sputum which separates into layers o 
standing but is not alvv av s malodorous Purulent sputum 
m a sudden gush and m large amount mav indicate the 
of an emp) cma collection or an abscess into a bronchus S 
of a quantity of clear mucus follows the rupture ot a cist 
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if this IS a dermoid it maj contain hair (a pathognomomc sign) 
Flecks of ston> matenal ma\ be expectorated a\ hen a calcified 
gland erodes into a bronchus 

Infection is not the only cause of expectoration The break 
do\\ n of tissue as in the presence of gangrene or a tumor ma> 
also produce it in \ar>ing amounts and it may or may not have 
a charactenstic odor or appearance A froth\ sputum means 
it has been mixed w ith air This occurs in asthma in heart failure 
and with some infections particuIarK yeast 


Hemoptysis 

Finally the presence of blood should be noted carefully 
emoptvsis may result from any of the diseases of the lungs 
ronchi or mediastinum Statisticallv it has been shown that 
some conditions frequentU cause bleeding and others rarely 
® out in diagnosis this is of little help First a determination 
must be made of whether hemoprvsis has actuallv taken place 
his is not always as easy as it would seem and repeated obser 
'ations ma\ be required especialK during the hemorrhagic 
pisode as well as the usual careful historv and examination 
ematernesis bleeding gums and episraxis which are often a 
uusc of confusion must be excluded Jackson and Diamond ^ 
n a recent bronchoscopic studv of patients admitted for hem 
ptvsis of nontuberculous ongm listed nineteen different dis 
^ases ''hich cause bleeding Of 436 patients with hemopnsis 
'er half could be accounted for b\ bronchiectasis and car 
^inonii of the bronchus Surpnsmglx however m approximatelv 
J P^r cent no cause other than a simple tracheobronchitis could 
^ '•ud in 8 per cent no cause at all 
bl ^ definite lesions in the lungs or bronchial tree 
occur as a result of disturbances in the clotting 
and I blood dyscrasias or deficiencies of vitamin C 

b\ 7 ^^ L 'Hamin K Pulmonarv hvpertension caused 
conn^ heart disease failing left ventricle with pulmonarv 
sionir ^ stcmic blood pressure max be an occa 

uausc of puzzling hemoptvsis Of particular interest to 
urgcon IS the pulmonary infarct w hich often manifests itself 
^ug the po toperative penod bv the expectoration of blood 
blood Is rare except in tuberculosis bron 
•>515 and pulmonarv abscess How cv er in anv quantitv it 
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should be considered as a warning of possible serious disease 
and the diagnostician never should be satisfied until he is abso 
lutcl}. sure the cause has been found He should not forget the 
possibihtv that two causes for hemoptysis may be present in 
the same patient that is the tuberculous patient may also develop 
carcinoma of the lung and the hypertensive patient may have 
bronchiectasis or tuberculosis Hemoptysis is the indication 
above all others for bronchoscopic study unless the diagnosis 
can be made without doubt by other means 

Bleeding may varv from an exsanguinating hemorrhage to a 
tiny streal It may occur once or often and m either case it 
must be explained The nature of the bleeding may be of some 
help Bright red blood means fresh hemorrhage dark blood is 
partially changed and may have been retained for some time 
Blood on the surface of the sputum or strcal ed throu‘’h it 
usually means a superficial lesion while blood thoroughly mixed 
with sputum means a more deeply situated lesion The frothy 
bloody or pinl isli sputum of acute pulmonary edema is as t> pical 
as the rusty heart failure sputum or the prune puce sputum 
of lobar pneumonia Frequently repeated large fresh hemor 
rhages indicate lively bleeding from a large open vessel and mav 
demand active intervention such as collapse of the lung 

Pam 

Pun IS a common symptom m disease of the chest however 
many lesions may appear and run their entire course without 
once causing any local discomfort This occurs because the pul 
monary parenchyma is devoid of pam fibers Irntanon inflam 
mation or pressure on the trachea or larger bronchi may cause a 
certain amount of dull ache or discomfort but only involvement 
of the pleura w^ll cause sharp or excruciating pain Therefore 
anv disease causing pain must be assumed to involve either 
bronchi or pleura Pleural pam is not alwavs influenced 
piration as it is when the causative factors include the rubbin^ 
of the inflamed surfaces in a dry pleurisy Malignant invasion 
of the pleura may cause pam of more constant type Stretching 
of the pleura as m a spontaneous pneumothorax with positive 
pressure may cause pam relatively little influenced by the p ase 
of respiration 

No sy mptom requires more careful analy sis than the sub] 
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complaint of pain The examiner often finds a lesion \\ hich he 
may readilj believe causes the patient much discomfort but m 
the final anal> sis it is usually the patient s statement \\ Inch alone 
provides the diagnostic clue As previously indicated a descnp 
non of the type of pain is often helpful that is whether sharp 
dull shoonng or colicky and whether influenced b\ respiration 
iManv other things may influence a pain such as swallowing 
coughing sneezing straining and the position of the patient 
The significance of most of these is obvious The thoughtful 
examiner will know at once that pain caused by sw allowing im 
plicates the esophagus that pain coming on while in the re 
cumbent position suggests diaphragmatic hernia or heart pain 
with coronarv involvement particularly m active infarction of 
the mj ocardium and that pam occurring during respiration 
the pleura However the physician concerned wnth thoracic 
disease invariably encounters a certain number of patients whose 
chief comphmc is pam m the chest but whose symptoms are 
due to angina pectons or coronary disease The relationship or 
this pam to exertion excitement and rest giv es v aluablc diagnos 
tic information Similarly a certain number of people hav e pain 
due to arachnoidins radiculitis dorsal vertebral disease or even 
spinal cord tumors Careful attention to the effects of position 
muscular strain and cough which raise jntraspiml pressure will 
often give the first indication of the true significance of the 
s> mptoms 

Under these circumstances it is also helpful to get the paaent s 
idea about the location of the pam not onlv with regard to the 
side of the body involved but also its depth that is whether it 
superficial or deep within the chest Often the pam of chest 
wall disease feels to the patient so superficial that he can almost 
touch It while the pam of mediastinal disease is deep and much 
more poorly localized In line with the localization of pain the 
radiation of pam and its reference to near bv or remote areas 
mav cause confusion as to the site of ongin For example the 
w ell known radiation of pain from the low er pleura to the upper 
abdomen may be cited All surgeons arc aware of this m the 
differential diagnosis of acute abdominal emergencies pameu 
l^rlv those occurnng in the upper abdomen It is not so easy to 
that diaphragmatic irritation may cause pam on top 
of the shoulder which might be confused wnth a subacromial 
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bursitis that cardiac disease ina> cause pam in the neck shoulder 
arm or back and particularly that esophageal disease may cause 
pam referred to exactly the same areas as angina pectons An 
apical pulmonary tumor cer\ical arthritis or a scalenus anticus 
s> ndromc mas cause pain radiating to the arm so similar in 
type that c\en careful analysis wiil not re\eal the cause until 
each possibility has been considered and ruled out by other 
methods 

The rc\ erse is also true namely pam initiated elsew here may 
be felt m the chest The precordial pain of a gas filled stomach 
or colon is familiar Perisplenitis may cause symptoms indistin 
guishable from a basal pleuntis Perhaps less commonly recog 
nizcd is the fact that the pam of a gastric malignancy or peptic 
ulcer may appear substcmally and that a posterior penetratin'^ 
duodenal ulcer may cause pain m the back or radiating pain 
around the right lower chest or costal margin 

Finally aaluable information may be obtained by a 1 nowlcdge 
of the measures whicli may be used to re)jc\e rhe pain Alkalies 
mill or food will relieve the pam of an ulcer but not of radic 
uhtis Strapping the chest relieaes pleurisy but not the referred 
pam of a distended boyy cl Cessation of all activ ity or the use of 
nicrogly cerm may quickly abolish the arm pam of angina but 
will not influence that caused by an apicil pulmonary tumor 
These are helpful bits of information m clear cut cases but 
otherwise some nicety of judgment is required to avoid the vieli 
known suggestibility of patients and mistakes m those instances 
m which the results are equivocal Usually these findings are 
valuable as suggestions for further study rather than as diag 
nostic in themselves 

Dyspnea 

Dyspnea IS an extremely variable symptom highly colored by 
rhe patients own powers of observation and temperamental 
mal eup It is entirely unrehted to the amount of disease present 
By familiar usage dyspnea means not painful but labored or 
difficult breathing or shortness of breath The patient s com 
plaint of shortness of breath must always be carefully analyze 
to rule out the sighing respirauon associated w ith nerv ousricw 
which has no organic basis Extrapulmonarv conditions 
causative Heart disease uremia acidosis and abdominai > 
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tention must be considered Dyspnea may occur const mtly c\ cn 
atrestoronh on exertion It maj be paroxysmal as for c\ imp c 

in asthma or intermittent bronchial obstruction In the la cr 
instance it is rclieied by coughing or raising sputum lo 
ness of breath occurs in spasm or obstruction of the larynx 
pressure on or obstruction of the trachea or larger bronchi par 
till obstruction of the smaller bronchi or extensive alveolar <■ is 
ease These causes are all more or less structural the dyspnea 
bein[, due to the mechanical difficulty of getting air through a 
narrow opening This is demonstrated b\ the relam c case wit i 
which these patients can inhale the light helium oxygen mixture 
as compared to the usual nitrogen oxygen mixture found m the 

Nearly all of the other causes of dyspnea are mechanical also 
but m a somewhat different manner These are factors which 
limit the ability to alter the size of the chest thus bringing about 
increased respiratory effort and dyspnea This may be caused 
by collections of pleural fluid tumors adhesions spondylitis 
scoliosis or a barrel chest which affects the motion of the chest 

wall or by pulmonary fibrosis or pneumothorax, which limits the 

motion of the lung itself Except m extreme cases the amount 
of inactive lung tissue docs not seem to be much of a factor 
For instance a partially obstructed bronchus may cause more 
d\ spnea than a totalK obstructed one w Inch completely removes 
the affected area from the respiratory act In the final analvsis 
even the dyspnea caused l)\ pneumonia bronchiolitis pulmonary 
edema or interstitial fibrosis may be considered mechanical be 
cause in these conditions oxsgcn exchange is handicapped bs 
ah eolar exudate or thickening of the al\ colar endothelium w hich 
constitutes a barrier to the free passage of gas from the alveolus 
to the blood stream The exceptions arc dy spnea caused bv dc 
creased cardiac output or diminished oxygen carrying capacitx 
of the blood as in anemia or carbon monoxide poisoning Pul 
monan emboli c\cn though small mav cause enough reflex 
spjsin of the pubnonarv arterial tree to reduce scnouslv pul 
monarv circulation and cause dyspnea all out of proportion to 
the size of the precipitating ksion 
Dysphagia 

Dysphagia indicates of course that the esophagus is involved 
cither dircctlv or indirectly Ont iniisr ascertain whether svval 
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lowing IS piinful or onl> difficult Pam is common m malignant 
esophageal disease and rare m other conditions The patient ma\ 
have difficulty in initiating the act of swallowing or trouble in 
getting food to pass through the esophageal tube into the stem 
ach 1 he former is characteristic of a disturbed neuromuscular 
mechanism and is found in the sinous forms of bulbar paralysis 
while the latter is suggestisc of mechanical blocking in the 
esophagus itself Ihstena of course must be considered The 
fact that dysphagia is intermittent does not ncccssanly rule out 
organic disease though this symptom favors its benign origin 
Lesions in the upper one third of the esophagus arc prone to 
be associated with oaerflow of esophageal contents into the 
trachea with subsequent cough and often pulmonary inflam 
mation The regurgitation of unchanged food eaten many hours 
before is usually found m dnemculum of the esophagus or 
cardiospasm with dilatation above it This may occur only when 
the patient assumes the recumbent position lie usually feels 
the pam or the sense of obstruction cither m the suprasternal 
notch or the xiphoid region and only rarely feels it substemally 
regardless of the site of the actual lesion The pressure of a 
benign tumor of extra esophageal origin may cause as much ob 
struccion as the rare benign esophageal tumor An enlarged 
heart encroaching on the posterior mediastinum especially the 
large left auricle found in mitral stenosis is an occasional cause 
of dy sphagia 

Hoarseness 

Hoarseness is much less conimonh cuiscd 1)\ thoncic diseisc 
However in case the larynx itself shows no intrinsic lesion and 
particularly when a unilattnl vocal cord panlysis (usinlly the 
left) is present a seirch should be made for an intnthoncic 
cuisc 1 he tomnioncst finding is i lesion pressing on the recur 
rent larv ngcal nerve as ir passes under tlic irch of the aorn mi 
above the lung root Pressure from above commonly due m 
an aneurysm of the aorta from below to the enlirged left 
of a rheumatic heart with mitral stenosis or to a tumor in ti 
hilum of the left lung Milignant infilrntion of the nicdnstmu^ 
iiiu involve the nerve with similir results uul is jlw i)'* " 

dicuion of the mopcnblc nature of the lesion 
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Wheeze 

A \^heeze which is the final specific s\ niptoni of thoracic dis 
ease is evtremeU important because it in\ ariabU indicates par 
tial bronchial obstruction Llicitation of this s> mptom bv sub 
jecme or objecme means is most important because it ma\ be 
the onlj indication of in\oI\cmcnt of the bronchial tree and 
as often as not e\en the roentgenogram ma> show nothing to 
suggest such a lesion Bronchi of normal diameter never permit 
the production of a wheezing sound Narrowing by bronchial 
spasm as in asthma solid material as bv a foreign body a rumor 
or liquid as in bronchitis or pulmonary edema is the sine qua 
non of the wheeze It ma\ be intermittent or permanent of 
course depending on whether the causative factor can be re 
moved or altered m position Too it may be localized to one 
area of the lung or heard equallv well throughout In this con 
nection lesions m the trachea or larger bronchi mav set up vi 
orations m the entire column of air w ithm the tracheobronchial 
and the sounds so produced will be distnbuted vvidelv 
The quality of the sound is of some importance but its occur 
fence m inspiration or in expiration is of little diagnostic value 
The stndor of tracheal compression must be distinguished 
from the more highU pitched wheeze of an obstructed bron 
chus the snoring and w hisihng sounds of mucus m the smaller 
bronchi and the squeaks produced in the bronchioles The 
change in diameter of the bronchus during the phases of res 
piranon may alter the tuning of the wheeze For instance a 
^all tumor mav cause no great amount of obstruction w hile the 
ronchus is dilated during inspiration and air mav pass it noise 
cssly However dunng the narrowing characteristic of expira 
tion partial obstruction and therefore w hceze mav occur As 
V® tumor grows a little larger it mav nearly obstruct and 
t erebv produce wheezing during inspiration and completely 
o struct during the contraction of the expiratorv phase and thus 
allow no wheezing 

Fever Sweahng and Malaise 

Fever sweating and malaise are bv no means specific svmp 
u pulmonarv disease but thev occur frequentlv and are 
^ cn helpful diagnosticallv Alorcov cr thev mav be the onlv 
' mptoms of a pulmonarv lesion When fever malaise sweating 
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debns and secretions lavage preceded esophagoscopv This pro 
cedure was done cither under local or general anesthesia 
depending on the temperament of the patient A 53 cm esophag 
oscope fitted with lens and bulb for distending the esophagus 
with air was used to visualise the entire esophageal wall and 
made finding of the narrow passage into the stomach quite eas> 
even when the esophagus was markedly dilated and tortuous 

TREATMENT 

Treatment was begun b\ removing the lens and passing a 
Tucker Plummer dilator through the esophagoscope into the 
stomach The esophagoscope was withdrawn into the esophagus 
and the dilator inflated to 1 5 pounds pressure w hich giv es a dila 
ration 1 inch m diameter (75 F ) The dilator was withdrawn 
and the esophagus again visualized 

A second dilatation w as made in from tw o to fiv e days using 
a modified Plummer dilator 1% inches m diameter (95 F) 
This procedure was earned out before t!ie fluoroscope checking 
the position of the dilator The dilator was inflated until quite 
severe pam resulted or until the full dilatation of the instrument 
was reached never using more than 15 pounds of pressure to 
the inch 

The first dilatation was performed in the hospital and the 
others m the Clinic In the latter case the patient came in early 
in che afternoon hav ing had no food since a light breal fast A 

per cent pontocaine solution used as a spray to anesthetize 
the pharynx decreased gagging and made the procedure easier 
for the patient The fluoroscope was used to check the posmon 
and size of the dilator 

In addition to mechanical diJafjtion instructions were given 
concerning careful mastication of food The patient was told to 
avoid food that could not be well masticated such as raw fruits 
and vegetables with fibers or skins and tough firm meats Such 
meats should be ground and cool ed in some form such as meat 
loaf Foods containing much fiber and shell such as lima beans 
should be run through a ncer Warm dnnks following a mea 
to help empty the esophagus were also advised . 

One patient m whom satisfactory results were not obtaine 
w as taught to lav age his esophagus at bedtime to av oid regurgi 
tation and the danger of lung suppuntion or abscess 
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RESULTS 

Nine of the '’j patients were relieved of csoplngcil svmptoms 
b> this treatment alone The patient with severe lung suppura 
tion was relieved of the esophageal s>mptoms but not of the 
lung suppuration Si\ patients who hid a second dilatation ire 
s>mptom free as arc 2 patients who had three dilatations Two 
patients who had four dilatations are symptom free Of 3 pa 
tients who had five dilatations 2 are sv mptom free and 1 mark 
edly improved Two patients who had six dilatations have had 
excellen*’ results 1 had marked lung fibrosis and the other had a 
gastrostomy which has been allowed to close One patient had 
seven dilatations since the result was poor he has been unwilling 
to have further dilatations as long as he is able to maintain his 
"eight This patient has an S curve which makes it more 
difficult to pass the dilator than in most patients 

In the 25 consecutive cases 1 patient (4 per cent) has had a 
poor result In this case surgical intervention is justifiable but 
he has refused such a procedure One patient (4 per cent) has 
had a fair result Ninety two per cent of patients have obtained 
an excellent result from dilatation and dietary care however 
most of them have become somewhat careless about dietary 
management since they can eat almost anything without imme 
diate detrimental result 



THE TREATMENT OF DIABETES IN RELATION TO 
SURGICAL OPERATIONS 

PRANK N ALLAN 

K maljsis of 100 ta^cs of dnbctcs treated it the Lahe) 
Clinic rcccntlj specnl attention was gncn to the surgical pro 
cedurti. undertaken and to the measures cmplo\ed m dealing 
with the diabetes at the time of operation 

IwcKe major operations were performed on 10 patients 
fhc operations included four th> roidcctomics two Instercc 
tonnes two choiccv stcctomics one repair of the common bile 
duct with srncture and three miscellaneous operations There 
were four minor opennons Fn addition three major operations 
had been performed elsewhere Sixteen of the 100 patients had 
a forai of nineteen operations 

^pproMtnatela I m 6 of the diabetic patients who came for 
treatment m this limited period had surgical thcrapx In the 
\cars to come a larger proportion of the group ulnmarcl) will 
need surgical treatment for one reason or another Most of these 
patients had had diabetes for only a short time 41 per cent of 
them had no knowledge of diabetes before they came to the 
Cimic Most of them should Ii\e close to the aaerage lifetime 
with adequate attention to diabetic treatment m the future As 
these patients approach old age carcinoma undoubredh aval! 
occur m some eases and necessitate operation Certain indn idu^ls 
ma> require suipcal treatment for gangrene even with awn 
non guen to preaentut measures Diabetic indniduals will alsf^ 
have their share of other conditions requiring surgery Hwee 
at least 1 in caera 3 or 4 diabetics can expect eaennuU) to 
undergo surgical opennon It can reidila be seen that contni 
of diabetes at the time of operation is a problem avhicb must 
be faced frcqucntlj 

Simple rules regarding the treatment of diabetes m rciatioti 
to surgical operations haac been folloaacd successful!' 't thi 
C hnic They arc presented bncfl) hcrcaa ith 
830 
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PREOPERATIVE TREATMENT 

The usuil dnbetic diet is emplo> cd *ind insuhn is prescribed 
ns needed to control gl> cosuni !n most cases the cirboh> dnte 
content of the diet is 132 to 165 the protein 70 to 90 and the 
fat 50 to 150 gm the amount of the fat depending on the caloric 
needs Vitamin supplements arc not prescribed routmel) but 
arc given when there is evidence of poor nutrition as a result 
of prev lous neglect 

Protamine insulin in a single dose before breakfast is used if 
the amount of insulin needed to control glycosuna is 30 units 
or less When more than 30 units arc needed the morning dose 
of protamine insulin usuall> is supplemented b> an injection of 
30 to 25 units of regular insulin before breakfast and m a few 
instances b) another injection of 5 to I > units of regular insulin 
before the evening mtal Absence of gl>cosuna and reduction 
of the blood sugar below 160 mg per 100 cc arc desired but are 
not essential The presence of sugar m the iinne during part 
of the da> or high blood sugar need not dclav an emergency 
operation unless the patient has 1 ctosis On the other hand there 
should not be haste in undertaking an clectjv c operation if the 
pirienc is m a weakened condition because of previous neglect 
of diabetic treatment 

insulin 

*1 he usual dose of protamine insulin is giv cn the morning of 
the opcntion In addition unmodified insulin is given under 
three circumstances first if the diabetes is sev ere (as indicated 
b> requirement of more than 30 units of insulin daily ) secondly 
“ the unne contains sugar and thirdly if the blood sugar is 
above 150 mg The dosage of regular insulin must be small to 
av Old the risk of h\ pogly ccmia m the operating room Tlot more 
^ an 5 or 10 units of such insulin should be giv en unless nourish 
ment IS given by mouth or dextrose is given bv intravenous 
‘njection 

Preoperative Nourishment 

^ounshment should be provided before operation if the dia 
c cs is severe or if it is complicated bv hv perthv roidism Oral 
I ministration seldom is desirable and when nourishment is 
cc intravenous infusion of 500 to 1 000 cc of fluid con 
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Mining 50 to 100 gni of dextrose is preferred At the time of the 
intravenous injection insulin is given subcutaneously allowing 
10 units for each 50 gm of dextrose this amount is added to the 
regular amount of insulin to be given at the time 

POSTOPERATIVE TREATMENT 
As a rule intrav enous infusions are giv cn as vv ould be indi 
cared in the uncomplicated surgical case but as noted m the 
discussion of preopcrntive nourishment cases of severe diabetes 
and cases in which the diabetes is complicated by hyperthj 
roidism need special adnumstrntion of dextrose Under such 
circumstances insulin also has to be given as needed to provide 
for Its assimilation If the patient is unable to take nourishment 
b> mouth he should be given I 000 to 2 000 cc of 5 or 10 per 
cent dextrose solution The total intake of dextrose m twenty 
fouHiours should be at least 125 to 150 gm An extra 10 units 
of Insulin should be given subcutaneously for each 50 gm of 
dextrose given intravenously 

Diet 

If the patient is able to ti! c nourishment by mouth he should 
be given liquids and soft foods containing the equivalent of 50 
to 75 gm of carbohydrate If onlv liquids can be taken one may 
use fruit juices ginger ale gruel broth and tea with cream 
and sugar As a rule i minimum of 50 to 75 gm of carbohv 
dratc can be given in this fonn The supplementarv fecdin*^ vvith 
intravenous injections of dextrose will bring up tiie ton) intake 
to the desired level of 150 gin 
Standard jTostopentne diets ire empJoved for the first three 
to SIX davs after a major operation Later the regular diet may 
be modihed to suit the patients appetite and clinical condition 
'\ftcr a minor opcrition the piticnt nn\ be pcnmtrccl to tale 
Ills full diet immcdiatelv 

Insulin 

U hen insulin has been emploved before operation treatment 
is continued using the usual dose of protamine insulin m t e 
morning Supplemcntan doses of unmodified insulin me 
before meals or it mealtime the amount depending on the 

fpcfc Tp^rs fif fhc iinnc are made four times daily an 


TREATMENT OF DIARETFS IN SURCICAI OPERATIONS 833 


blood sugar tests arc ordered frcqucncl\ A blood sugar test is 
unde routineiv at 4 p m on the di\ of an\ major operation if 
the diabetes is mild and at both 11 am and 4 p \i if the dia 
betcs IS se\ ere Additional tests are ordered m hen there is any 
doubt as to the patient s diabetic status In general, blood sugar 
tests made at 11 a M and 4pm are of greater value m guiding 
the adjustment of insulin dosage than tests made onl> in the 
morning before breakfast 

It is rarel> possible to prevent transitory glycosuria after 
intravenous injections of dextrose Care should be taken to avoid 
being misled bv tests of the unne which show a large amount 
of sugar when injections are being given As a rule they must 
be disregarded if the tests before injection are satisfactory A 
blood sugar test should be made two hours after completion of 
the injection in case of doubt 

It IS common practice to order insulin routinely according 
to the color of the Benedict s reaction—20 umts of insulin when 
red 10 when green and none when blue This plan has limited 
usefulness it may lead to overdosage in the evening and under- 
dosage m the morning One must consider not onl> what the 
test of the unne shows at any specified time but also how much 
insulin IS already at work from injections given earlier in the 
da) This is especially true when protamine insulin is employ ed 
since Its slow action mav lead to delay ed hy pogly cemic re 
actions A red test mav indicate the need for 20 umts of insulin 
in the morning but vMth such a test in the evening 5 umts may 
e too much if large doses have alreadv been given earlier 
In case of uncertamtv regarding the proper dose of insulin 
rather than more than seems to be needed 
all the tests of the urine show sugar one should give large 
OSes of insulin boldly m the first part of the dav but in the 
evening it is imperative to use caution 

nsulm reactions rareU cause anv senous difHcultv but some- 
imes occur unexpectedly particularly when large doses of in 
u m have been given to control severe diabetes and when there 
sh^ *rregulantv in the assimilanon of food A reaction 
orb b ^ ^^®^oted whenever there are any unusual complaints 
am ^ case of doubt treatment for a hv pogh cemic re 

should be given As a rule one fourth glass of orange 
c or a teaspoonful of sugar should be gi\ en orallv If the 
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pitjcnt js uni!)!c Cr» ti{c food liv ruouth he should be gi\cn 
> %.m or more of j^iucosc imrncnouds or 0 5 tc of adrenalin 
In hjpodcriiuc iiijecnon If *» severe rcaetion occurs ifter i 
large dose of protinunc msulm these smill anmunts of food or 
fc.Iucosc «n\ hive to be repeated to prevent relapse 

I-ven when insiiJm has not been eniplovcd before operation 
It IS likcl) to be needed tcmporanl) after a niijor procedure or 
ifrcr anv opcntion m which i general anesthetic is given If 
there IS sugar m the urine or a nsc m blood sugar 5 or 10 units 
nf teguhr msulm T-rc gnen at each mevl for the first da> or so 
If more thin '’0 to 30 units arc required for cvvcntv four hours 
ipproximireh bilf inav be given is proniumc msulm m the 
morning md the remainder m doses of regular insulin at each 
mcilnnic the si/c depending on the hbontorv rests 

RESULTS 

In the group of eases studied the results of operation were 
sacisficton nnd there was no momlm Of cquinc this group 
was small md m i large senes one would find thit the surgical 
mornhtv would cquil but should nor exceed the iverage sat 
gical inortalin in corresponding groups of nondiabctic cajes 
With ittcntion to the control of dnbetes persons with dn 
betes cm expect to hi\ c surgical treatment xv «h the same safeti 
ind suttess encountered in nondnbctic ciscs 



THROMBOPHLEBITIS DIAGNOSTIC METHODS AND 
SELECTION OF TREATMENT 

RALPH ADAMS 

ACUTE THROMBOPHLEBITIS 

Fe\\ diseases are as eas\ ro dngnose and as difficult to treat 
as thrombophlebitis The s\ ndrome consisting of an acuteh 
swollen hot painful lower e\trcniit\ subsequent to childbirth 
trauma or major operation is all too familiar to e\ erv ph\sician 
In nearh e\erv case of thrombophlebitis careful questiomng 
will elicit a histor\ of some antecedent difficult withtheaeins 
and the most common fact encountered is the preceding existence 
of superficial \ ancosiaes Houcacr an occasional case with no 
ascnbable cause IS seen AIan% explanations ha\e been ad\anced 
for the frequenc) of thrombophlebitis after cenain procedures 
Its occurrence after lacerations and trauma has been attributed 
to direct injurN of the \cm intima b\ blows to hemoconcen 
cration and to peripheral stasis from shock The stirrups in w hich 
the legs of patients are held in lithotom\ position for pehic and 
penneal operanons ha\e been criticized as causing injur\ to the 
\eins b\ direct pressure acute angulation and blockage of re 
turn blood flow Extension of thromboses from \ems ligated in 
the course of peKic operations is held accountable for numerous 
pulmonar\ emboli and infection in an upper abdominal w ound 
often precedes b\ a few davs the onset of acute phlebitis 
Thrombonc occlusion of the fenioro iliac \ ein w hich initiates 
the clinicalU r\ pical disease of phlegmasia alba doicns is char 
actenzed b\ fe\ cr Ieukoc\ tosis pain and s^^ elling of the entire 
c\anosis and lowered surface temperature of the lower leg 
The leg IS heaxw from engorgement tender to pressure and 
painful on movement Lesser degrees of involvement howe\er 
arc more commonI\ encountered and the clinical s\ mptoms 
and signs diminish m direct proportion to the distance of the 
innammatorv thrombosis from the heart UnfortunateK the 
ffie sMiiptoms caused b\ thmmbophlcbitis the greater is 
t c dancer of fatal pulnionarx embolism 
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A t>picil CISC of ncutc thrombophlcbitK cm be summanzed 
IS follows Sometime between the tenth and sixteenth da} after 
1 nnjof operation the patient crtmp!.imed of slight pain m the 
calf of the leg Dorsiflcxion of the ankle caused increased pain 
m the calf muscles which were also painful when direcrl} 
squeezed between the fingers and thumb On reviewing the 
clinical chart the temperature course had been slightl) abnormal 
from the third postopentne da> and at least once dad) a rise 
of temperature to 99 F hid occurred Noe infrequently the 
patient had failed to mention the slight discomfort in his leg 
until after he hid hid a sudden sharp pam m the chest followed 
b\ blood tinged sputum when the prcviousl} mentioned facts 
were elicited bj direct questioning and examination 

In this t\ pc of ease at least 1 warning is given that the \m$ 
may be m trouble and chic a pulinomry cistasrrophe is im 
mmenc In another in pc of case howexer no warning symptom 
or sign occurs and after i pulmonary embolus has developed 
cnricil review of ail data fails to show any indication that a 
thrombus was propagating In other words there is ihrom 
bosis without infection and to this condition the name phhbo 
throwbosu has been applied* 

Careful evaluation of the distnbution of tenderness and swell 
ing IS helpful in difTerentiatmg between superficial and depp 
phlebitis In the former the tenderness is superficial and the 
thrombosed venous segment is easilv palpated by virtue of the 
mfiammitorv mduntion which follows the course of the vein 
in distinction to the generalized muscle tenderness of deep 
thrombophlebitis The swelling is localized and does not involve 
the circumference of the leg 

Considerable controversy has raged about the %eno%Tavi as a 
diagnostic measure ^ Its proponents believe that injection of an 
opaque medium into the short saphenous vein at the anUe re 
iiably outlines the normal deep venous sy^seem on roentgenologic 
examination that ic is of localizing value m placing the sice of 
thrombosis and therefore a valuable operative guide to the site 
of occlusion for prev ention of pulmonary eniboh They believ« 
the test Itself is without danger and that its bilireral use wil) 
exclude or verify a silent thrombosis 

The opponents of the venogram believe that it may fail to 
show a silent occlusion because it sometimes fads to shoM t 
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thrombus even in the presence of definire s\niptoms and signs 
suggestive of deep thrombophlebitis tint it gives a false sense 
of securit) and that it is not of localizing v alue 
AVe believe the venogram is helpful m tning to decide from 
w hich leg a sublethal infarct has onginited 


Treatment 

The treatment of acute thrombophlebitis is directed toward 
control of the immediate mflammatorv process the release of 
vasospasm the prevention of pulmonary embolus and the 
avoidance of late sequelae of thrombosis m the leg Phlebitis in 
e'en a small area of vein may cause marked reflex spasm of 
both the veins and arteries of the extremities As a result of 
venous spasm the venous pressure is increased leading to relative 
tissue anoxemia, loss of differential filtration potential m the 
capillary membrane and edema Reflex arteriospasm results m 
impedance and diminution of the arterial blood flow reflected 
as stagnation m the peripheral vascular bed and accentuates the 
enaenc) to edema Persistent edema leads to irrev ersible sub 
cutaneous fibrosis and chronic disabilitv If m addition to the 
me honored methods of heat and eleituon to arrest the acute 
interrupt the cycle by which vasospasm is 
npfc f clinical response mav be dramatic The effective 
ot sympathetic nerve block in breaking the vasospastic 
hundreds of cases The technic of 
cin^ fw/itr injection is so simple that the procedure 

tbp ^ should be applied to even case of phlebitis as soon as 
cent policy^ IS to inject 10 cc of 1 per 

unnpi- * 1 ^ anterior lateral surface of each of the four 

immediate proximity to the 
Within proof of successful injection if 

dn minutes the lower extrcmitv becomes warm and 

three injection at daily intervals for at least 

preferred i ^ subsides Novocain is 

delaved^ alcohol because there is no danger of necrosis or 
heciise preferred to lumbar sympathectomy 

obtained S'^Plmitv A maximal vasodilatne response is 
In acc d ^t^jection 

acute "lost decent policy the first sign of 

oophlebitis IS an indication not onl\ for the measures 



838 


RAI I II ADAMS 


jtisr incntumcd but iKo for tmmcdntc {tnttco^i^iibvi therapy 
Hepinn In \cm ind dicunuriif li) mourJi ^rc idniinntcrcd it 
once The hcp'jnn cJFcct i<; -ipp-ircnt withm n feu bniirs but 
the dicunnroi effect docs nor ippeir \mtjl nl>mit the third 
dav Hn this combination of drug thcr jpv mtnv iscuhr ihrom 
bus propagation is combated The tudious evpensne regimen 
of heparin administration and control by determmatiom of 
clotting time is limited to a feu days Thereafter bv oral dosage 
of dicumarol the blood coagulating tendency ma\ b reduced 
for as long as necessary and controlled In dettnnmations of the 
prothrombin time 

Under this program femoral \cin dnision is no longer being 
done in acute tbrnnibophlclntis to forestall tiie occurrence of a 
pulnionm embolus and if experience proxes that anticoagulant 
fheraps is sufficient m itself a great advantage uill be the 
avoidance of operation upon the great leg veins 

At present ue believe however that m the presence of signs 
of deep thrombophlebitis m the lower leg or popliteal veins, 
and a warning sublcthal pulmonarv infarcr the superficial 
femoral veins should be ligated and divided If there has been 
4 pulmonarv infarct without localiration as to side venograms 
should be made If one side is negative the other positive or 
equivocal the second side should be ligated and divided If 
both sides arc negative with tcchmcallv excellent venograph) 
the embolus probablv has arisen elsewhere than m the legs If 
both sides are equivocd and remain so u hen the venograms arc 
repeated both sides should be ligated and divided 

\\ henev er a femoral \ cm is to be div ided free flow should be 
proved from above the point of opening and the upper end 
of the V cm should also be aspirated w ith a catheter If there iv 
clinical and vcnographic evidence that the femoro ihac vem 
IS blocked the incision should be made at or )usc above the 
groin crease If the femora! vein is opened at the saphenofemonl 
|unction and no clot is found the opening can be closed easiiv 
bv Jigatmg the saphenous stump and the superficial femoral 
vein then divided If a doe extends into the common femora 
and iliac vein it sliould be aspirated and the femoral or iliac 
vein divided This will result m considerable edema of 
in contrast to division of the superficial femoral vein whic 
need not be followed bv troublesome edema provided elasti 
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bindjgc; arc \\om \\henc\er the piticnt is out of bed for si\ 
months afterward After remo\al of n \enous thrombus or di 
\ision of a \cm because of a preceding pulmonar\ embolus 
anticoagulant therap\ should be instituted m the form of hepann 
and dicumarol 

CHRONIC THROMBOPHLEBITIS 

In practicall) e\er> case of chronic thrombophlebitis a pre 
\ lous histor> of milk leg acute phlebitis or inflammation can be 
elicited but m rare instances determination of the time or 
nature of onset is impossible One learns b\ questioning that 
the leg ma> become edematous shonl> after arising in the 
morning that the edema subsides at night but that the leg ne\ er 
returns entircl) to normal size Increased sa\ eating in the in 
vohed extremit) is often present When an elastic bandage is 
worn with obliterate e disease in the deep s>stem the patient 
complains that sw elling either occurs under the bandage or that 
the leg feels as though encased in a xnce Swollen tissue rolls 
o^e^ the upper and lower margins of the elastic support to the 
iccompaniment of increasing pam Inamajontv of cases trouble 
some fungous infection is found which is not surpnsmg since 
a moist skin with a low surface temperature furnishes an ideal 
emironment for epidermoph)tosis Deep painful punched out 
ulcers below the calf muscles and around the malleoli are 
common 

Superficial \ancosities ma} exist to a marked degree and 
demand careful consideration before surgical obliteration to 
luake certain the\ are not a compensation for an obstructed 
eep s)stem If the\ are compensator> inquiry usuall> reveals 
that the vancosities appeared subsequent to the initial attack 
o acute phlebitis and tlic swelling Such veins become more 
engorged instead of less prominent as wnth incompetent super 
cia V enous V ancosities w hen a tourniquet is applied Iightlj at 
t e knee and the patient made to exercise the foot As thev 
ccome engorged pain in the leg increases until the tourniquet 
must be removed If m the recumbent position the edema sub 
T ^^P|dl> It indicates that the Ivmphatic pathways are open 
ut 1 subsidence of edema requires mam hours Iv mphatic dis 
ase m addition to venous disease probablj exists If after cic 
ion of the leg the brawnv induration fails to subside l>m 
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phitic obstructum and tissue dumgc have advanced to the 
point of subcutaneous fibrosis commonlj called chronic scler 
osmg l>niphedcnn 

An ulcer in such tissue is hard to cure The everpresent 
fungous infection the constant tissue anoxemia the underlying 
thickened fibrotic fascia and the venous blood stagnating in 
neighboring communicating veins provide a background ill 
suited to the growth of health^ granulation tissue and the propa 
ganon of cutaneous epithelium ncccssarv to heal an ulcer In 
addition reflex arterial spasm often is apparent accounting 
further for inadcquac> in tissue owgenation and persistence or 
recurrence of ulceration 

Treatment 

Although a cure for deep tlironibophlcbitis with ulceration 
has not been discov cred a number of helpful diagnostic and 
therapeutic procedures hav e been dev eloped in the last ten > ears 
Vigorous prophylaxis in the postpartem and postoperative hos 
pital wards should reduce significantlv the incidence of acute 
thrombophlebitis This includes a propaganda campaign among 
ph>sicians nurses and patients to keep the patients feet and 
legs moving after dcliv er> or operation V'c now hav e a stand 
mg order which reads Mai e the patient exercise his iocs and 
ankles 1 000 times a da} Those patients w ith v aricosities should 
hav e their legs bandaged before and after operation An adequate 
fluid intake should be maintained Tight abdominal strapping 
should be avoided as well as positions which cause acute flexion 
of the thighs or I necs 

If acute thrombophlebitis supervenes a paravertebral lumbar 
block should be done at the onset of the first symptom which 
usually is pain in the calf of the leg Although sufficient con 
firmator} statistical information is not yet available it seems 
that the early use of anticoagulant (heparin followed bv dicu 
marol) after the first symptom of postoperative phlebms not 
only may reduce the hazard of clot propagation and pulmonary 
emboli but also the frequency of late edema and other distressing 
sequelae ^ . 

In chronic thrombophlebitis with ulceration and super c 
varicosities the general program of investigation and treatmen 
IS as follows The usual Trendelenburg and tourniquet tc 
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are applied to determine whether the varicosities result from 
incompetence in the valves of the superficial saphenous system 
or v\ hether the> are present b> necessity for return blood flow 
Whether the application of effective clastic support increases or 
decreases the discomfort is determined A venogram is done to 
determine the patency of the venous channels The following 
combinations may occur 

1 The deep system venogram lools normal outlining the 
anterior and posterior tibial and peroneal v cins the popliteal 
vein and the femoral vein This finding indicates that the thtom 
bophlebitis is of the superficial system that such edema as exists 
IS secondary to varicose vcm reflux and that an ulcer is present 
because of stagnation in neighboring or underlying varicose 
veins We ligate the long saphenous vein at the saphenofemoral 
junction inject the lower leg vancosmes treat the ulcer bv local 
hygienic measures prescribe an elastic support for ambuUtory 
patients and expect to obtain healing in a high percentage of 

^^^^sionally there will be a normal appearing venogram 
of the deep saphenous system without superficially detectable 
varicosities but w ith a thickened chromcally edematous leg In 
this case the diagnosis mav be chronic sclerosing lymphedema on 
a background of lymphatic infection m which persistent un 
wntrolled epidcrmophv tosis of the feet plavs a prominent role 
^ hand one may assume that old deep phlebitis has 

existed but that perfect recanalization has occurred however 
f IS IS unlikely as recanalization is usually easy to detect in a 
good venogram 

2 The entire deep system may be occluded and all the 
opaque medium ascends through the saphenous V cm to the groin 

ere It may be observed reentering the deep vein possibly with 
T s ort reflux down the femoral vcm just below the sapheno 
emoral junction In this situation wc feel most helpless Since 
c ecp system is useless and the superficial system is vancosed 
0 eg vvill remain swollen whatever is done and it is almost 
ertam that if the ulcer is healed it w ill recur Such a patient 
ust pm\c his willingness and ability to cooperate before wc 
tin ? surgical treatment If he is fat he must reduce 

supervision If his ulcer is dirtv his feet unkempt 
clcT careless he must prove that he can keep his feet 

nan be meticulous in his hygiene Otherwise the cxpendi 
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rure of tunc effort iml monc\ in trying to hcip him suigicall) 
jSMjsred because failure wiU be the end result If ho«cser he 
does cooperate Mcare wilmgtosympathecromizerhelcg c\cisc 
the ulcer including the fascia and apply a thick Thierech graft 
iftcr gnnulation tissue has formed m the bed of the wound 
W ith rcasomhlc opportunirv to eimate the leg at stated penods 
during the da\ and e\'icting attention to hygienic routine the 
use of such elastic support as is tolerable some of these patients 
cm be kept w ell Namralh high saphenous bgation is not done 

? Tlie dye miv ascend through notmil loolmg deep veins 
to the knee but there be shunted through the \ejns about the 
knee into the superficnl system and the femoral vein fail to fill 
If vancosttics of the lower leg arc present we do not hgate the 
siphenous vein but carefully inject the Aincositics m repeated 
sessions apply clastic support mimtam hvgicne and aw ait effect 
upon the ulcer In a fair number of cases hciling will take place 
If nor excision ind graft and in rare instances sy mpithectomy 
must be considered 

4 The dve may fail to enter the deep \cms of the lower Ug 
but spread through superficial v ancositics along the calf muscles 
and above the loiec be discnbutcd between the saphenous and 
the femoral vein for ascent into the great veins of the pelvis 
One IS impressed repeatedly by the amount of vasospasm in such 
cases Ulceration is less common thin tfoublcsomc edema The 
piticnts commonly state tbit they can weir i bandage with 
modente comfort ind reduction but not control of the edema 
The foot IS usuilly moist ind clammv Our policy is to do 
1 sympathectomy if i good response follows i diagnostic para 
lumbir sympithctjc block ind try imbulirory treatment w ith 
clastic support If the patient cm wilk comforrably and viork 
sitisfacronly yy e are inclined not to mjcct superficial vancositics 
for fear of troublesome ascending thromboses If he is some 
what improved but edema persists and there are large lower 
kg vancositics these ire mjected lociHy using very small 
quintities of sclerosing media ind often before so doing tiie 
long saphenous vein is divided below the I nee 

5 The dye nny be discnbuted more or less equally all tne 
u a> up the leg ind thigh betw cen the superficnl md noncori«o«j 
deep system but show large coils of varicosities 3 ro««d an 
under an ulcer irci This is suggestive of old tbrombophie 
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with recainh/ntion ITotti'ins Im suggested tint n recimh/cd 
fcmonl \ciii IS m effect i mhcosc vein subjected to refiu\ flow 
in the same nnnner is i long siphenous vein with incompetent 
\ lives that it ma> stimuhtc visospasm ind that perhaps it should 
be divided m the superficiil femoral area While Homins idei 
seems sound in theor\ the dinger of mcrcised edema ind dis 
ability after sacrifice of a femoral vein that retains even a sem 
blanee of function has restrained us from testing this idea in pne 
ticc However we arc convinced that the communicating veins 
under and about an ulcer bed must be obliterated This is done 
bv evcision of the ulcer and underly ing fascia and div ision of 
the communicating veins beneath the fascia Several davs later 
when healthy granulations have formed a thick Thiersch graft 
IS applied In addition the operation of Linton^ occasionallv 
proves necessary for widespread communicating channels m the 
low er leg 

COMMENT 

If under any of these circumstances the inv olved leg is moist 
cool and vasospastic a paravertebral lumbar blocl is done to de 
termine what effect the release of spasm will have upon the 
surface temperature and the sweating In a few cases we have 
tried with repeated lumbar sympathetic blocl to learn whether 
discontinuous interruption of vasospastic impulses might per 
nuncntly breal tlie reflux arc As anticipated the beneficial 
effects have been transitory and have but confirmed our belief 
that permanent interruption of the sympathetic pathway is de 
^ble in chronic thrombophlebitis with complicating vasospasm 
Iwo major objectives are accompbshed First vasospasm is 
reduced and tissue oxygenation is improved Secondly the 
clammy cool extremity is converted into a dry warm extremity 
and control of a previously intractable fungous infection is 
ertected Sympathectomy seems radical therapy for epidermo 
pwtosis but its control often prevents recurrent ulceration and 
permanent healing possible Needless to sav it is em 
poved only when simpler measures will not suffice An ulcer 
w ich cannot be healed rcadilv bv local measures while the 
^^bulatorv rarely can be 1 ept healed when accom 
P IS cd by bed rest and hvgicnc alone Nearlv cverv varicose 
or t irombophlebitic ulcer can be healed bv bed rest elevation 
01 proper hvgicnc but most of them will break down again 
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uiider iinbuhtorv conditions Tlic (cw exceptions mas be at 
tnhuad to cducition of the puient m meticulous hygiene during 
his bed rest period 1 hereforc in most instances more mtensne 
thenp\ IS required 

SUMMARY 

It IS cniplnsi/cd tint thrombophlebitis is ^ serious disabbng 
disease that consunr \jgilancc and care \mII reduce its post 
operamc incidence that prompt therapy m the acute penod 
will decrease the number of late distressing sequelae The 
rationale and methods of thcrapa for acute and chronic throm 
bophlcbitis as used at the Lahex Omic are outlined and dis 
cussed 
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laboratory aids in the diagnosis of endo 

CRINE TUMORS 
H J PERKIN 

The laboratory offers assistance to the clinician by adding 
confirmatory evidence of the presence of a tumorous growth 
m some of the endoenne glands In the majority of instances 
m which the laboratory tests establish the provisional diagnosis 
an excessive or diminished secretion from the affected gland 
usually exists This secretion mav bt the normal product of the 
endoenne gland or a related specific factor The available pro 
cedures cither biologic or cherrucal for determining these endo 
crinc factors are not too difficult to be undcrtal cn by the dim 
tal laboratory 

The purpose of the present discussion is to outline bneflv 
laboratory procedures employed at the Lahcy Clinic 
which have been found of viluc m confirming the presence 
of tumors involving the endocrine glands 
r/n/irary —Aberrant growths of the anterior pituitary gland 
mij be associitcd with either excessive or diminished secretion 
of pituitary products If the amount of secretion is excessive 
m increase over the normal amount of gonadotropic liormone 
(prohn A) is found in the unne of both males and fcnnles Tht 
prolan A m the vrinc mav be demonstrated in the following 
nnnner An equivalent of 35 cc of urine (when the twenty 
our hour excretion approximates 1 liter) is shal cn w ith an equal 
vo unic of ether I he extracted urmc is then mixed with 5 
10 limes of 95 per ^ent cthvl alcohol 1 he precipitate which 
onus IS recovered dried ind tal^cn up in 2 cc of normal saline 
mr*^ The filtrate IS injected bv divided doses 

o an 8 gm immature female mouse over a period of fortv 
cigir hours \^agma! smears from the nioiist arc taken on the 
hmrth and fifth das s Ihcsmcirs irc stiincd w ith thionin 
anv suitable stain / vidcncc of cstrus m the smears indicates 
cvccssivc amount of follicle stimulating lionnonc (prolan A) 

84 $ 
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m the iintiml urmc simple* The rciction should be nctmvi 
m normil males md nornni menstruating feimlcs It should be 
noted that pnmars nsimn fiilurc (menopause) may be a com 
phciting factor m that a positive rciction is mvanabU found 
m such eases 

In addition to the direct ctidcnce of hyperpituitarism previ 
oush mentioned certain other glands nn\ be iniohcd sec 
ondinls In this connection an c\ccss secretion of th> rotropic 
hormone nia) be present m h>pcrpituitansm resulting from a 
pituitary tumor This nm result m i secondary hyperthy 
roidism \i Inch may be detected b\ the cstimition of the iodine 
of the blood’ or the rate of oxygen consumption 

In patients uith a pituitary tumor of such i ninirc tint the 
nuninl secretion of the ghnd is suppressed the estimation of the 
gonadotropic hormone in the unne Mould appear to be of 
doubtful \ iluc A diagnosis of h> popituitansm m such cases u 
better established b\ estimating tlie degree of actnity of endo 
enne glands mIucU arc influenced by the pituitary gland In this 
connection there is freejuenth a decrease in the level of sodium 
m the blood scrum This decrease is presumably attributable to 
adrenal insufHcicncy resulting from a deficiency of adrcnotropie 
hormone from the pituitary ghnd In thisliboratory the method 
of Butler and Tutiull has been found satisfactory for the csti 
mation of the scrum sodium 

I —Pineal tumors arc rare but m 1 ease m which an 

opportunity for study was given appreciable amounts of estrone 

and prolan (methods described elsewhere m this paper) were 
demonstrated m the urine ® 

I iTriTfbyro/d —Tumors, of the parathyroid gland with an cs 
cessivc secretion of parathormone arc associated with an in 
crease m the level of scrum calcium The method of Clark and 
Collip’ IS sufficiently accurate for thmcal purposes ^\^len the 
presence of an absolute elevmon m scrum calcium cannor be 
demonstrated the presence of a negitivc calcium balance 
be considered In such mveswgacions we have employed the 
methods of Shohi and Pcdley** for the estimation of calcium m 
the unne and feces In attempting to establish the presence 
of h\ perpmthy roidism in this manner one should be cognizan 
of the face that patients w ith dime il hy perthy roidism frequent > 
show a marl cd negative calcium balance® 
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Thyroid —Tumors of the th\roid either benign or mnligmnt 
do not lend themseUes to t hboritorv dngnosis unless in isso 
ciated hypersecretion either from the tumor itself or the remain 
der of the thy roid ghnd is present In such cases estimation of 
the blood iodine level or the rate of oxygen consumption are 
of value 

Tumors of the pancreas (islands of Langerhans) 
resulting m an excessiv e secretion of insulin are usually recog 
mzed by the attendant symptoms The associated hy pogly cemia 
is confirmatory evidence In doubtful instances a six hour sugar 
tolerance test can be employed in order to secure evidence of 
hy pennsulinism 

Adrenal — Quantitativ e estimation of the androgens in urine 
by biologic or chemical assay is now a recognized procedure 
In the chemical assay of androgen computation of the beta-1 7- 

presumably gives an index of the secretion from 
the adrenal cortex Such assays have been earned out in this 
laboratory using the technic desenbed by Talbot and his asso 
ciates However ic should be emphasized that the chem 
ical analysis is somewhat complex and the results secured es 
pecially with regard to the beta-17-kctosteroid fraction not too 
N\eII established The errors are usually such that low results 
arc secured for the so called adrenal fraction 
Uitiry —A primary tumor of the ovary does not usuallv re 
suit m sufficient excretion of the sex hormones to produce a 
positive prcguancy test either in mice or rabbits On the other 
and pregnancy tests should be earned out m order to be 
certain that a supposedly ov arian tumor is not a pregnanev Es 
timation of the estrogens in the urine m excess of normal mav 
c ound of value in the diagnosis of some ovarian tumors A 
^imp e method for the assay of mmc estrone follows 200 cc 
? (avhen the twenty four hour excretion approximates 

exTracted by shaking with an equal volume of ether 
IS recovered evaporated to dryness and the 
di**^ up m 1 5 cc of saline This extract is injected bv 

fem f ° a tw civ c hour penod into an adult castrated 

fo^r Vaginal smears are taken on the mouse at tw enty - 

j ^ ^ fonv eight hours following the last injection 

posin cstrus m any of the smears is charactenzed as a 

'c reaction^ In menstruating women the reaction should 
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[)e jKgatuc dunng the folliciiljr phase of the cvcic and posjtj\e 
diinng flic hircni p}n^c I ^ccss cstixagcns in the unne during the 
ij/fcaJ phase cm sotiiemncs he diffcretifwtc<{ /rmn evecss cstm 
gens due to osnnm nmiofs or c\ srs bs deterniining the presence 
of progesterone (pregnandiol)” m the urine 

/ rorf Tte—Uctcnr repons m die literature have indicated the 
value of scrum acid phosphatase estimations m the diagnosis of 
mahgnanr tumors of the prostate gland * Although our results^ 
on a rclatnclj large senes of eases arc not as conclusive as those 
reported nevcnhclcss the test appears to be of value The 
method used in this laboratory for the csttuntton of smm scid 
phoiphatasc is as follows A substrate of sodium beta gljccro 
phosphate (0 5 per cent) and veronal (0 ’12 per cent m 0 1 N 
acetic acid) and sufficient concentrated acetic acid {’00 to 250 
cc per liter) to adjust the pH to 5 0 is employed The same 
technical procedure as described b> Bodansh) * is follow cd ca 
cept that an incubarion period of three hours is allowed The 
result IS expressed in units I unit being equivalent to the hbera 
tion of 1 tng of inorganic phosphorus per hour bv 1 cc of 
serum Scrum acid phosphatase values m excess of 1 unit arc 
confirmaror) evidence of a malignant growth involving the 
prostate gland At the present time this tesr appears to be 
specific 

Teinr— It would appear that prolan and estrone estmianons 
arc of much greater v aluc m determining the presence of rumors 
of the testicles than are pregnancy tests Using the previously 
mentioned tests the finding of cither prolan or estrone in the 
unne of males suspected of having a testicular tumor is con 
firmatorv evidence of such a pathologic condition 
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ACUTE CONDITIONS WITHIN THE ABDOMEN DIAS 
NOSIS AND FACTORS OF SAFETY IN TREATMENT 

HERBERT D ADAMS 

Acute abdomiml pnm is an interesting nnd important s>mp 
tom since it nia> announce the onset of one of a s\ide \anet) of 
acute conditions iMan> diseases of a circulators mflammator) 
or obstructive nature associated with sanous mtra abdominal 
and some extra abdominal s> stems may be the cause Because 
of the difficulties and ramificttions of diagnosis careful con 
sidcration of tlie character and localization of the pain and 
associated sx niptoms is more essential than in an> other region 
of the bod> The correct diagnosis will be reached xvith the 
maximal /re(iucnc> wlicn cvcr> deni) of r)ic history and phjsi 
cal findings is fitted catefulK into the clinical picture 
In addition certain principles m the selection of treatment 
must be applied if the patient is to haye the best care On many 
occasions although as accurate a differential diagnosis as pos 
sible is made yet it is not sufficiently accurate to insure an 
absolutely safe course of treatment Under these conditions the 
phy sician must recogni?-c the diagnostic Imtirafions and fomiu 
late certain safety factors and a practical h> pothcsis of treatment 
to coyer all c\cntualines and safeguard the patient 

Acute Appendicitis and Simuleting Conditions 

Acute appendicitis must alw avs be considered since it is well 
recognized that acute appendicitis can simulate practically exet' 
other acute abdominal condition When the history and ph)si 
cal findings arc typical little difficulty in diagnosis is encoun 
tcred but w hen the symptoms and phy sical findings are aty picJ' 
or even bizarre as is frequently the ease the diagnosis may be 
difficult and lead to the consideration of many other conditions 
A differential diagnosis between acute appendicitis and acute 
pelvic mfiaiiniratioii is often necessary In spite of every con 
sideration an accurate differential diagnosis is frequently 
possible Under these conditions a practical principle of sa e > 
850 
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ind treatment must be applied to n\oid o\erlooking an ippcndi 
ems in the peUis If the liiston is t\ picil of appendicitis but the 
physical findings arc consistent with acute peUic mflamination 
or \ice \ers.i it is best to operate for appendicitis since some of 
these patients will ha\e infection in this organ 
Acute viescnteric adevtus may simulate appendicitis in c\er> 
respect Although m some cases it mav be suspected because 
of poorly localized s\ mptoms and ph% sical signs such a diag- 
nosis cannot be made w ith an\ certamrv and operation must be 
ad\ iscd 

Rig/jt sided ureteral ctlcuhts will occasionally produce sy mp 
toms and ph\ sical signs that make a differential diagnosis from 
appendicitis ver^ difficult The sudden onset of acute pain 
marked imoluntarv muscle spasm out of proportion to the 
tenderness degree of fe\er or eleaation of leukocyte count as 
compared with the physical signs may suggest a ureteral cal 
cuius Although the unne ma\ show small amounts of blood 
or pus this cannot be relied upon as a safe differential factor 
Ureteral calculus must be ruled out at once bv roentgenologic 
examination cystoscopy and retrograde catheterization of the 
procedures cannot be earned out it is safer in 
these borderline cases to operate for appendicitis 
, wferi/cm w a loz. hmg gallbladder ma\ likewise be 
imcult to differentiate from appendicitis An attack of acute 
without a history of a previous attacl 
with localized tenderness and spasm m the nght abdomen or at 
f e level of the umbilicus elevated temperature and leukoevte 
count all point toward appendicitis or acute cholecystins From 
a purely practical and safe view'point further differential diag 
nosis IS unnecessarv since exploration is indicated An appen 
the^fi^d stectomv mav be performed according to 

Acute MeckeVs dt erticuhnn will give a clinical picture sim 
^ost respects to acute appendicitis The true nature of 
is infiammatorx process is usualK not discovered until the 
viousv necessary exploration is undertaken However if one 
Wre ul m evaluating symptoms one mav suspect the true 
j condition A Meckel s diverticulum lying as it 
^ bed of small bowel usually very earlv produces 
ous cgrccs of small bowel obstruction and a characteristic 
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djfTerentc m tiic t>pc wd 1 j>c ih/'inon nf the pam Sjniilarl) 
rcg.ioni{ (»r tcnninjl ilcim iisudl> produces some smiU bowel 
svmproins often bow cl sviupfoms ind a greater degree of 
chromcif) Olu!ousl> beciust of the fine differentiation be 
tween otutL Meel^cls dncrriciiliiin or tcrjusnil ilcttis and acute 
ippcndicitis a large majont) of these patients arc operated upon 
w ith a prcoperjtn e diagnosis of acute appendicitis 

Acute unokemcm of a dneruculum of the rigwio/d and the 
rarer condition of torsion and pirtial ^in^rerie of the oinentuvi 
produce pin SIC il findings that cannot be differentiated from 
acute appendicitis although m the former a histor> of bowel 
s)inptoms nia\ suggest the proper diagnosis However m all 
three conditions the ph\sical findings demand exploration 

Appejtdwftjs uith perforttton and associated penromns ina> 
be confused with a perforated peptic ulcer tervunal iUitisi.ttb 
perforation or diterucuUus of the sti^utoid uith perforatm 
Since rhe ph) sical findings m all conditions are rhose of pen 
toncal jntoUcmcnc t!ie histor) ina> be the onl> di/Fercntial 
factor Exploration is us«all> neccssar> 

Acute Pelvic Conditions 

A number of pelvic conditions nm produce acute abdominal 
symptoms Acute pektc mfhmwntwn associated with acute 
salpingitis is rarelj confused with any condition other than 
appendicitis acute dnerticuhtis (MecKeFsor si^noidal) regional 
ileitis or other gynecologic conditions The differential diagnosis 
of acute salpingitis and an acute appendicitis m the pelvis has 
been discussed and similarly the possibihtv of a dnerticuhtis or 
regional ileitis m the pelvis demands exploration 

In many respects an attach, of lower abdominal pain similar 
to an appendicitis with recnrnng attacks midtsay benveenthe 

menstrual periods is suggestive of a ruptured corpis hmor 
rhagteum but m most of these cases exploration must be under 
taken to rale out appcnd/citts // an accurate diagnosis could be 
made surgery w ouid be unnecessary cxepc m an occasional case 
m which mtra abdominal hemorrhage is severe In these 
cases as in ruptured tuhtl pregntney there are phvsjcai signs 
of widespread peritoneal imianon due to the presence of bloo 
but the extreme toMcity general reaction and feier 
with bacterial invasion of the peritoneum are absent Inaddition’ 
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most cases of ectopic pregnanc.> hi\e a typical history of some 
menstrua! irregularit) follo\\ ed b> intermittent uterine cramps 
and vaginal bleeding and when rupture occurs, show vaiying 
degrees of shock due to the mtra abdominal hemorrhage A 
patient who complains of a sudden onset of low abdominal and 
pelvic pain increasing m intensity and associated with a progres 
sue toxicity and a s)stemic reaction and who has a tender 
pelv 1C mass must be operated upon for an ovirtaii cyst or fibroid 
uith t'wisted pedicle, infarction and necrosis 

Acufe Condifjons m the Biliary Tract and Its Allied Organs 
The bibary tract and its allied organs are a common site for 
acute conditions The ordinary hydrops of the gallbladder due 
to sudden obstruction of the c>stic duct b> a gallstone causes 
severe right upper quadrant pain with characteristic radiation 
into the back and under the shoulder blade tenderness and 
spasm m the nght upper quadrant of the abdomen but unless 
progressive infection or gangrene of the gallbladder is present 
only a low grade systemic reaction is to be expected How ev er 
>f on a conservative regimen the pam physical findings and 
sjsremic reaction increase or fail to improve within forty eight 
hours the gallbladder should be removed to avoid possible per 
foration Severe right upper quadrant or epigastric pam asso 
ciatcd with clay colored stools dark urine and icterus indicate 
T covtinon duct stone and operation should be undertaken as 
soon as the patient can be prepared If pain in the left abdomen 
and back and vomiting are present there is probably an asso 
ciated subacute pancreatitis and the common duct should be 
explored and drained With severe pain vomiting phvsicalfind 
•ngs of peritonitis and severe toxicity bordering on shock there 
IS probablv an acute he/norrhagte pvicrcatitis w Inch should be 
treated conscmtivclv The condition mu be difficult to differ 
entiate from a perfonted peptic ulcir md widcspreid pentoni 
tis but m the latter the liver diiincss is usinllv obliterated bv 
gas beneath the diaphragm In some cases exploration w ill be 
necessary 

Penetrating or Perforated Peptic Ulcer 

or perforated peptic ulcer with a locil walling 
> the perforation produces severe epigastric pam tenderness 
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difference m the npe ind Incahrition f 
regional or rcnmml ilcitis usual!} pnidu 
svnipronis often large bovtcl svniptonis 
ehronicit} Olniousl} because of the f 
tween atutc MctUcls divcmailuni or tti 
appendicitis a large nia}ont\ of these pan 
with a prenpentne diagnosis of acute ap^ 
Acme i7no{ cmem of a diicruaihmi 4 
rarer condition of tortton iwd p^rtiil gm 
produce pli>sicnl findings that cannot } 
acute appcndicins although m the form 
s-vmptoms nm suggest the proper diagi 
three conditions the plu steal findings d 
Appeitiiicittr uith perfontmi and assi 
be confused with a perforated pepttc tdc 
perfomtan or dnertictilim of the $igv 
Since the phasical findings m all conditi 
roncal involvement the histor> mav be 
factor Exploniion is usual!) ncccssar> 


Acute Pelvic Condition* 


A number of pelvic conditions ma) pro 
symptoms Acute pefuc ttipmtmjftfoi} 
salpingitis IS rarely confused with any 
tppevdicitts acme dtiertfcuhus (Meckerst 
ileitts or other i,yfjecohgic covditiojis The 
of acute salpingitis and an acute appendte 
been discussed and similarly the possibdit) 
regional ileitis m the pelvis demands explor 
In many respects an attack of lower ab 
to an appendicitis with recurnng attacks n 
menstrual periods is suggestive of a rupti 
rhafftenm but m most of these cases evplora 
ta! en to rule out appendicitis If an accurate 
made surger) asould be unncccssar) exeptin 
m which mrra abdominal hemorrhage is sev 


cases 35 in ruptured tuhl pregmucy there 
of vv^idcspread pentoncal irritation due to the j 
but the evrremc toxicity general reaction am 
Vlth bacterial invasion of npnfnnmm rire- 
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most cases of ectopic pregnanc> ha\ c a t> pical history of sonic 
menstruil irrcguhritj followed by intermittent uterine cramps 
and vaginil bleeding and when rupture occurs, show varying 
degiees of shock due to the intra abdominal hemorrhage A 
patient who complains of a sudden onset of low abdominal and 
pelvic pain increasing m intensit> and issociated with a progres 
sue toMcity and a sjstemic reaction and who has a tender 
pelvic mass must be operated upon for an ovinan cy st or fibroid 
niith tmsted pedicle, infarction and necrosis 


Acuift CondiVions in the Biliary Tract and Us Allied Organs 
The biliary tract and its allied organs are a common site for 
acute conditions The ordinary hydrops of the gallbUdder due 
to sudden obstruction of the c>stic duct b> a gallstone causes 
severe right upper quadrant pain with characteristic radiation 
into the back and under the shoulder blade tenderness and 
spasm m the right upper quadrant of the abdomen but unless 
progressive infection or gangrene of the gallbladder is present 
only a low grade systemic reaction is to be expected How 
d on a consenacivc regimen the pain physical findings an 
s)sfemic reaction increase or fail to improve within ^ 

nours the gallbladder should be removed to avoid possible per- 
loration Severe right upper quadrant or epigastric pain asso 
ciarcd with clay colored stools, darl unne and icterus indicate 
3 coimuon duct stone, and operation should be 
soon as the patient can be prepared If pam in the left abdomen 
und Inch and vomiting arc present there is probib X ^ ° 
oiated subacute pancreatitis^ and the common duct s ou 
^vplorcd and drained With severe pain vomiting p th^rp 

logs of peritonitis and severe toxicitv bordering on s oc 
I'l probably an acute hemorrhai^ic pancreatitis ^ differ 

treated conserv itivch The condition mw be ncritom 

0 late from i perfonted peptic nlar iiid '' rf-r^ted bv 

« 'he iLr d..Inc« .S minlh o ■ .teret ed b^^ 

B beneath the diaphragm In sonic cases exp o 
i^''oessarv 
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and muscle spnsm without the systemic rcacuon toxicity and 
tiltinntc shock produced b\ rapid perforation of a duodenal 
ulcer on the interior will The litter patients should Ime an 
cnictgencj opcrition and the former should be prepared for a 
mnjor resection 

Acute Conditionj ol the Small and Large Bowel 
Acute conditions of the smiU and large bowel arc com 
pnsed pnmnnlv of obsmictnc and inflammatory lesions Small 
bowel obstruction mfics m sc\crit\ of samptoms and senous 
ness depending on the clnnctcr of the causitivc lesions and 
the level and durition of the obstruction Siinll bond obstrxt 
twn evidenced b) severe mtcrmitrcnt crampv pain of the 
epigastrium or upper abdomen vomiting and visible or audible 
high pitched peristalsis mav be due to a \ anct> of lesions All 
such patients should be cvamincd for cvtemal cv idcnce of bmu 
(^mcmonil epigastric wnbthctl uitrmml and femoral) and for 
a possible incarceration or strangulation An abdominal scar 
suggests intra ahdoiuwal adhesions volvulus or even a joreitp 
body as a mechanical cause of obstruction Another mechanical 
cause IS tmussiiscepttosi due to a diverticulum or pol^p Wtha 
histor> of long standing attacks of biliar> colic a g tUstore ^eus 
must also be suspected These m addition to xnfivmmm^ 
Cicatrizing lesions such a$ tuberculosis or region d tleitis and 
tumors both benign and malignant comprise most of the com 
mon lesions producing smill bowel obstruction A careful ap 
praisal of the histor> nia> iid m the differential diagnosis and 
roentgenologic examination is frcqucntlj helpful m dctermimng 
fhc location and sometimes the character of the lesion The 
duration of the sjmptoms and the general condition of the pa 
tient determine the need for studv or preparation before 
exploration 

Among large bowel lesions producing acute abdominal svmp 
toms acme inflavwntory processes and ohstructuii, carctno s 
are the most common Acute svnaptoms due to inflammaron 
disease mv olving the large bow el arc frequenti) associated u 
the perforation of ulceratne colitis r me di erticinitts or 
cwoiin Obstruction is practical!) alwajs due to 
rarel) to volvulus of the sigmoid Roentgenologic . 5^5 
and proctoscop) are of v aluc in diagnosis m the less acute p 
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JOHN L FROMER 

The subject of allergic smooth muscle spasm simulatmg acute 
surgical conditions of the abdomen is of great interest to the 
mtermst and surgeon and unfominatelv it has not received the 
attention it deserves The symptoms of allergy may be hmited 
to the gastro intesunal tract and the mechanism inv olv cd in such 
cases has become somewhat clearer m recent \tars A climcal 
picture simulating appendicitis or some other acute abdominal 
condition may develop due to gastro intestinal hy^persensiavity 
and only too often patients presenting this picture arc operated 
upon under a mistaken diagnosis Consequentlv the mtermst 
as well as the surgeon should famihanze himself with certain 
allergic pnnciples that apply to this problem 

OCCURRENCE 

Striking clinical manifestations of allergy to foods appear 
particularlv m childhood There is a tendency for the child 
to vomit the offending food He may also develop a distinct 
aversion to a particular food when he has learned from previous 
experience that its ingestion is followed bv unpleasant svmp 
toms In manv cases the child will mruitivelv refuse the offend 
mg food 

Several different shock organs in the same indmdual may be 
hvpersensmvc to food allergens Therefore sv mptoms of gastro 
intestinal dysfunction may be present as well as symptoms 
referable to other shock organs such as the skin (eczema and 
urticaria) or the bronchi (asthma) 

MECHANISM 

Spasm m the gastro intestinal tract ma\ be associated w ith 
M heals and edema m the bowel wall CHiangcs in the mucosal 
pattern of the small bow el as revealed bv banum roentgenologic 
examination ma v represent thickening of the wall of the exu 

^ Corps Ann\ of the United States Chief of AIlerg\ Dc 
P* tnt, Lofell General Hosp tal FortDetens Massachusetts 
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the recognition of the limitations of differential diagnosis and 
of the common tendency of various acute abdominal conditions 
to simulate each other closely Under such difficulties differ 
ential diagnosis can approach accuracy only by the meticulous 
analysis of even the most insignificant details of history and 
phvsical signs Even then certain principles of surgical treat 
ment based on a wide margin of safety must be formulated to 
compensate for the inadequacies of diagnosis 
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ground the differential blood count presents an unusual eosino 
philia the clinical picture is at> pical and pre\ lous similar attacks 
with recovery have occurred In most cases a diagnostic 
adrenalin injection has not been tned Finally operation has 
not reliev ed the condition and recurrence of sy mptoms has fol 
lowed When allei^ is suspected as it should be if an\ of the 
above factors are present useful information may be obtained 
by inquiring about food or drug idiosyncrasy^ One should ascer 
tain whether the patient presents other features of allergy such 
as bronchial asthma eczema urticaria purpura or joint pains 

SUMMARY 

Many patients with an illcrgic bad ground present signs 
and symptoms suggestiv e of an acute surgical abdomen but 
actually due to an allergic response Two conditions have been 
presented which do not require an antecedent or coevisting 
allergic history namely serum sicl ness and black widow spider 
bite yet an allergic mechanism adequately accounts for the 
sv mptoms seen In the majontv of cases an allergic constitu 
tion an eosmophiln an aty pical story and a response to minimal 
doses of adrenalin warrant explanation of the symptoms on an 
allergic basis It should be understood however that it is best 
to err on the side of surgery m those cases of acute disease of 
the abdomen in which one cannot find substantial evidence in 
favor of allergv as an explanation of the condition 
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nttnbured to m illcrpN to milk is obscncd b> Kern ind Stcu 
arr’ \'^iolcnr ioucr abdominal pnm ini\ be pirt of a constitu 
tioml reaction resulting front specific trcttnient of Iu\ feier 
with pollen extracts It must be rcnienibcrcd that the smooth 
muscle of the uterus is cipiblc of uolcnt contnction as a re 
sponsc to the antigen antibrxK iiicchmism A miscirnage ma} 
result from this sinic mechinisni 

Serum Sicknexs 

HnilK the problem of icutc ilulomiml pun ini> be pre 
sented in tuo other interesting illei^ic conditions The first is 
scrum sickness which presents the clmicil picture of iirticana 
fever joint puns ind not mfreqticntlv severe abdominal pain 
The onset is usiiilh iciitc The condition which ongmall) re 
quired scrum nn> have been relieved and the patient discharged 
Relief of the abdominal pain as well as the rash usuallv follows 
the adminisrrition of small <loscs of adrenalin 
Bldck Widow Spider Bife 

Tlic second anapliv lactoid like condition is the s\ ndromc fol 
low ing bhcl w idow spider bite In these cases the gcncrjhzed 
urticaria or angioneurotic edema which usuallv accompanies a 
shock Id c condition mav be associated with excruciating gen 
cnilzed abdominal pun and a rigid board like abdomen The 
strong urge to operate should be curbed and general measures 
to combat the shock should be instituted 

COMMENT 

A brief account of certain conditions hav mg a possible allergic 
explanation has been presented These conditions sliniild be con 
sidtrcd b) the surgeon in the diffcrcntnl diagnostic problems 
of the acute surgical abdomen U is important to bear in mind 
m such eases that something atvpical about the histor) or the 
sequence of events ruses some doubt as to the presence of an 
organic lesion 

Perhaps the most common allergic condition within 
donien w Inch confuses the clinici m is the intestinal spasm w hie 
simulates appendicitis Patients with suspected appendicitis in 
vvJiom at operation an anatomically normal appendix has i^cn 
found have presented in general a similar clinic il pattern i ^ 
outstanding features arc TTie patient may have an allergic bac 
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\oKement of the terminal ileum frequently has given rise to 
pain and tenderness in the right lower quadrant which has made 
clinical differentntion from acute appendicitis impossible At 
operation the termiml loops of small intestine are inflamed and 
edematous and the mesenteric glands marl edly swollen 
Although diarrhea is more predominant m acute ileitis than 
m acute appendicitis and the tenderness less locali7ed m many 
cases laparotomy cannot be deferred because appendicitis can 
not be ruled out 

In cases m which operation is performed the common se 
quence of events is the formation within a few davs or a few 
weeks of a jecal fistula arising in the terminal ileum and leading 
out through the operative wound These fistulas are chronic 
and show little tendency to heal spontaneously 
In both the operated and nonoperated cases the symptoms of 
a dominal cramps and diarrhea persist Diarrhea is not a con 
stant feature but is present in a large majontv of cases and in 
anv case of chronic diarrhea small intestinal disease should be 
considered as a possible causative factor 

another prominent symptom m manv 

Nutrmofial disturbances trcquently develop Since the ab 
ominal pain is aggravated bv eating patients restrict their food 
take and the increased mocilitv and small intestinal diarrhea 
esu t m impaired absorption Conscquentlv w eight loss anemia 
> poprotcmemia and vitamin deficiencv arc common particu 
in long standing cases 

ph study of a patient with these svmptoms includes 

of' proctoscopic and microscopic examinations cultures 
intr ^ ^^d roentgenologic examination of the gastro 

^ stinal tract with special attention to the small intestine 
n t e early stages of the disease the physical cxavnnatwn may 
except for poorly localized abdominal tenderness 
'weight loss and anemia 

nice ^ exivuiiitton is done chiefly to rule out 

eohtis or other colonic disease In ileitis the rectal 
IS slightly inflamed as a result of the diarrhea but 

ijot edematous hemorrhagic or ulcerated 
Since h usuallv contain no gross pus or blood 

f IS stage mucosal ulceration gencrallv is present in 



THE DIAGNOSIS OF REGIONAL ILEITIS 
(Chronic Idiopathic Ulcerative Enteritis] 


EVERETT O KIEFER 

The smill intestine is n rchti\cl> neu field m gjstro intestinal 
diagnosis and onl) in recent >cars has ileitis been established as 
a clinical entitj Consequent!) the symptoms physical signs 
laboratory and roentgenologic findings w hich lead to a diag 
nosis of regional ileitis arc not familnr to ctcry ph\sician 
The first designation of this disease terminal ileitis uas dis 
carded for regional ileitis when it was rccog’hi/cd that one or 
more upper segments of the ileum might be invohcd while the 
terminal portion remained nonnal 
As more was learned about this condition it was appirent 
that It was an infiammator\ disease of the mucosa of the small 
intestine including both the lepmum and the ileum leading to 
ulceration of the mucosa mcscntcnc ly mpliadcnopatlu and 
sevcntually marked fibrosis and acatrizing defomutv of the m 
stinal wall The complications include obstruction perfora 
internal and external fistulas and marl cd disturbances in 
□sorption The ctiologic factor remains tml now n but it is gen 
erally accepted that the tubercle bacillus is not responsible 
A more suitable term therefore is chronic tdiopnbtc tilccra 
ttve ententis Since the pathologist usually sees the disease m its 
more chronic form he often refers to it as chronic cicam/ing 
ententis 

CHARACTERISTICS 

Obviously the clinical picture of regional ileitis mav vary 
widely according to the stage of the disease It is predominantly 
a disease of young adults The onset may be insidious but is 
often acute The symptoms of the earlv stages of the disease are 
the result of inflammation edema and irritation of the small 
bowel 

Cramplde j/pper ahdormmJ pvn onntwg and dnrrhea are 
the outstanding symptoms An acute onset associated with m 
86 
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Imtabilit> of the small intestine in'i> also be indicated by the 
segmental distribution of banum throughout the ileum 
The signs which are diagnostic of organic changes in the in 
tesnnal wall are areas of constant irregulant> in outline nar 
row ed lumen changes in the normal mucosal pattern and inter 
nal fistulas 

Figure 217 shows the tjpical normal roentgenologic appear 
ance of the small intestine as demonstrated three hours after a 



IS -ill^ 18— The ilcum can be c\aniined by means of a barium enema which 
rcgiirgitate through the ileocecal \al\e and fill the ilcum This 
\\a\ shoMs the appearance of the normal ileum \\hen filled in this 

barium meal The jejunum has been emptied of the bull of the 
^ea le^ing the characteristic snow flake pattern of c\enl> 
ispersed flakes of barium of uniform size The ileum occupies 
quadrant of the abdomen and presents the typ 
Md K appearance with areas of contraction di 

ing the banum into fairl> equal masses w ith smooth contours 
igure 219 shows the carh changes due to inflammatory dis 
c as definite irregularities of the contour with spiking 
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the snnll intestine tests for occult blood in the feces are strongly 
positive A microscopic examination should be done to eliminate 
amebiasis or parasitic infestation and a stool culture iS necessarv 
to rule out paran phoid or bacillar) d> sentcr) 

The positiv c diagnostic signs we obtained b) the roentgeno 
logic excininntwu of the small intestine This ma) be done b\ 
taking serial films at hourlv intervals for si\ hours after the 
barium meal (Fig '*17) The terminal ileum also ma> be vis 



F g 217 - Tl IS ro ntsjen gr m sho \$ cl e n m al app ar ice of tl e small 
1 testme tl re I urs aft I ar um m tl S 1 11 fl cks of bar um n the 
lej num gi c an cn n \ Hal. tic® Tl ikun v hen ell fiHd 

holds the bar um in sm oth lo cat d m scs inter persed th arc s of con 
tract on produc ng a 1 nhed s us ge appe ranc 

ualized satisfactonl) bj means of a barmm enenn which flows 
back through the ileocecal valve (Fig ’’18) It is also possible 
to distend the small inresrine with banum bv means of a duo 
denal tube introduced through the mouth 

One of the roentgenologic features which is manifested m the 
early stages of enteritis is increased motility Hy permotihty is 
more common m the earlv stages The banum may transverse 
the enteric small bowel and m less than an hour enter the cecum 
w hile the normal time required is from tw o to three hours 
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pocketing and une\en contractions ^\hlch divide the barium 
into masses of marl edh xarjing sizes and shapes On serial films 
these UTCgulantics are fairl> constant indicating organic changes 
in the intestinal wall and not mcreh spasm Constant rigid nar 
rowing of the lumen o\er a considerable distance is a charac 
tenstic sign 

Changes in the mucosal pattern (Figs 220 and 221) are in 
dicative of lnflanlmator^ changes The mucosal folds nonnallv 



of roentgenogram shows the rvpical irregular contracted loop 

area (arrow) in^ohcd in ictnc ilcitis and the dilated loops above this 


(en to run in an e\cn longitudinal pattern Marked distortions 
constitute one of the signs of disease of the mucosa Small ulcer 
craters arc sometimes Msiblc as the\ penetrate deeply into the 
"all of the ilcum (Fig 219) 

Perforation of these ulcerations gives rise to the characteristic 
stu as. Fistulous tracts ma\ be single but are often multiple 
connect the ileum with the colon (Fig 222) with 
cr loops of small intestine or with the bladder v agma or out 
Slue the abdominal wall (Fig 223) 
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tion are absent A fistuh either internal or evterml is indica 
tive of ileitis rather than new growths or iMeckel s diverticulitis 
The differentiation between regional ilcitis ind titbercnlosis is 
the most difficult to mal c hut in the absence of open pulmonary 
tuberculosis it is fairh safe to assume that the intestinal inflam 
mation is nontuberculous In intestinal tuberculosis there is a 
definite tendency to involvement of the cecum as well as the 
ileum in the granulomatous process (Fig 226) 


■ * 



1 ig ’6 —Tuberculous ileocolitis showing involvement of both the terminal 
ileum and the right colon 

Sharp foreign bodies in the intestinal tract mav perforate the 
ilcum or cecum and form an inflammatory mass w hich is almost 
impossible to differentiate from lieitis unless a history of swal 
lowing a foreign body can be obtained In some instances a mass 
thought to be regional ilcitis has proved to be a sponge left 
wathin the abdomen at a previous appcndectomv 

SUMMARY 

The diagnosis of ileitis m the carlv acute inflammatorv stage 
depends upon the clinical evidence of intra abdominal mflam 

mation with ulceration of the intestinal mucosa and upon roent 
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obstruction ma> be intcmuttent uith the result that gross dilata 
non of the intestine ina> not be demonstrable except dunng the 
attacks In such cases serial films til en in asvmptomatic penods 


pF 

•v — 



F g 225 -Th s toentg nogram f tl ilc m sho\ $ the char eun t r 
of r gid c ntraction the cl ro c 4 1 tat n and the perforat on into ther loops 
and into surrounding nfljmmat r) mas cs 


ma> sho\\ onl> a single loop of slightly dilated small bou el as 
the only sign of the obstructive nature of the condition 

DIPFERENTIAU DIAGNOSIS 

In the differential diagnosis of chrome regional ileitis the 
conditions which are to be considered are ileocecal tuberculosis 
neoplasm appendiceal abscess Meckel s dn erticulitis and for 
eign bodies 

In general the clinical history covering the penod of devel 
opment of the mass w ill distinguish inflammatory masses arising 
from appendicitis Meckel s dnertiaditis and iieop}as7n of the 
tlewn may cause intermittent obstnicm e symptoms due to m 
tussusception The roentgenogram may show obstruction but 
the typical inflammatory changes in the area below the dilata 



REGIONAL ILEITIS SURGICAL MANAGEMENT AND 

results of operation 

SAMUEL F MARSHALL 

T^s discussion of regional ilcios is concerned chiefl\ wth 
methods of surgical management and with the results obtamed 
m a group of aj patients seen m the Lahes Clinic over a penod 
The diagnosis uas established b\ laparotoms and 
m all but a feu instances was confirmed b\ pathologic etam 
inanon WTien a speamcn could nor be submitted to the path 
ologisT the diagnosis uas estabbshed be\ond doubt b\ the gross 
appearance of the pathologic lesion at operation and b\ the 
histon and course of the disease 

I' purpose IS to present a bncf anahsis of the end results 
01 ca^ treated at the Lahe^ Qinic and to gi\e the operaare 
morHlin I shall make no attempt to compare the end results 
in these c^cs mch those in other reports because the surgical 
methods of treatment ma\ be dissimilar and consequentl% dif 
ncult of comparison 

ETIOLOGY 

Elsewhere m this SMnposium Dr Kiefer has desenbed the 
s'mptOTO and diagnostic methods which permit recogninon of 
t is pathologic lesion Suffiaent to state that the eoologic fac- 
tors suggested ha\e not pro\ed to be more than theoretical in 
tabhs^^^ pathogenesis has not been defimteh es 

? of the most persistent explanations ad\ anced is 

at the lesion is tuberculous but in our experience repeated 
^nca pig inoculations of diseased tissue have failed to substan 
tiate this contention 

The relationship of regional ilems. or regional entenns to 
cerjn e coliti! is not clearU established Some similant\ in 
P'® olccrame lesions of the larec and small bowel is sug 
of regional ileitis with colon imoUement, and 
changes in regional enteritis how- 
arc those of a products c hspcrplastic ulcerative process 
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genologic cMtience of changes m the normal structure of the 
small hovel 

The diagnosis of chronic regional ilcitis is made b> demon 
strating the tvpical granulomatous mass m the ileum and the 
chronic intermittent small intestinal obstruction vhich usually 
accompanies this lesion The roentgenogram is useful m stud\ 
ing the structure of the imoKcd area and m demonstrating the 
characteristic obstruction and fistulous tracts 

Ulceratne colitis is ruled out by means of roentgenologic and 
proctoscopic examinations of the rectal and sigmoidal mucosa 
Regional ilcins is occasionally coexistent vith ulcerative coli 
tis in which case the cliaractensiic changes are found in both 
the colon and the ileum 

The establishment of what constitutes the normal roemgeno 
logic appearance of the small intestine and the definition of the 
signs which denote pathologic changes m the jcyunum and ileum 
have made possible the fairly reliable diagnosis of chronic idio 
pathic ulcerative enteritis bv roentgenologic methods If the 
roentgenologic findings arc correlated with tlic clinical obscr 
vations and wath an understanding of the cause of the disease 
and the morbid process involved a high degree of accuraev in 
the diagnosis of regional tlcitis is possible 
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COMPLICATIONS 

Abscess formitioji is common nnd is usualK confused \vith 
appendiceal abscess of \ anous types which ma) com 

municate with adjacent loops of small bowel sigmoid trans 
verse and ascending colon or with the unnarv bladder are 
M B**oup 2 patients had a fistula into the unnar\ 

bladder An external fistula on the anterior abdominal wall 
which IS the most common usuall> follows one or more pre 
Mous abdominal operations either appendectomy or drainage 
of an abscess In this senes of 55 operated cases there were 12 
patients with an abdominal wall fistuh Penneal fistulas are not 
Uncommon and w e ha\ e noted 2 cases 

differential diagnosis 

In the early stages of regional ilcms the symptoms may be 
siimlar to those of appendtcius, and differential diagnosis may be 
eu M V laparotomy be undertaken the terminal ileum 

ould be inspected carefully cspeciallv if the appendiceal dis 
ase does not parallel clinical findings Enlarged glands in the 
a jacent mesentery together with early jnflammatorx changes 
in t e terminal ilcum definitely indicate the true nature of the 
disease process 

n confusion with appendicms 20 pa 

e in this group had had appendectomy elsewhere without 
a euation of the abdominal distress Appendectomy should not 
e one in the presence of an adjacent regional ileitis and in 
fieri 1 result in the development of an abdominal wall 

fml X ^ as the case in all 12 of our cases of external abdom 

fnlln'^ fistula Obviously when a patient has a fecal fistula 
u appendectomy the possibilitv of regional ileitis should 

stancT^^* ^red this is especially true if the disabihtv is long 
closu*”^ corrected b\ repeated attempts at 

had h^d° group 1 young woman 

fistula^ "l? seven operative attempts to close such a 

wit out the true pathologic condition being recognized 

P treatment 

must”m reports in the literature the physician 

'et thrr”^ surgerv IS the accepted method of treatment 

of sum#^ considerable difference of opinion as to the method 
b ry to be applied and the results to be obtained It is 
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With granuloma and marked lymphoid infiltration while those 
of ulcerative colitis are principally destructive in character vv-ith 
marked ulceration When the initial lesion arises in the terminal 
lieum cecal imoKement is fairly common Involvement of the 
ileocecal valve is frequent and m 10 of our cases infiammatory 
thickening and ulceration involved the cecal wall 
We have also noted mvoKcment of the ascending colon in 
2 cases and i girl 18 years of age had marked extension to the 
colon affecting the ascending transverse colon and splenic flex 
ure In this case the ileocolitis was complicated by obstruction 
of the ileum by perforation with abscess formation and fistula 
into the bladder Surgical management consisted of preliminary 
ileocolostomy and drainage of the abscess The affected colon 
with the in\ oh ed ilcum w as resected The patient made an ex 
ceilent recovery Two of our patients with recurrence of the 
disease also developed acute ulcerative colJfJS 1 of these died 
after operation and another is in good health after ileostomy 


CHARACTERISTICS 


Certain charactenstics and complications of regional ileitis 
assist materially m the diagnosis as Dr Kiefer emphasizes The 
4 ease affects principally voung adults though it may occur at 
any age Our youngest patient was 16 y cars of age and our oldest 
was 69 (Table 1) Forty six paticms (83 6 per cent) were less 


H 


A E I>«ST»IB 


10-20 
21 JO 
Jl-40 
41 SO 
51-60 
61 70 


Xiunb r 
f C 
9 
22 
15 

4 
2 

5 
55 


than 40 years of age Sex disrnbticion was about €qnsl~'^9 inen 
and 26 w omen Other cbaricteristics of the disease are of m 
teresr parricularlv its slow development chroniciiy and tend 
cncy to perforate and to form abscesses or fistulas The duration 
of symptoms v aries from six months to as long as eight > ears 
as occurred in 1 case though the xv erage duration xs a J ear or 
longer 
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bcz type of resection (Figs 227 and 228) B\ this method ^vc 
resect the imoKed bowel together with the imoUcd glands in 
Its adjacent mesentery decompressing the small bowel 
which IS often obstructed we a\oid the danger of lea! age or 
contamination of the abdominal ca\m from a pnmar\ anas 
tomosis with a resultant peritonitis which accounts for the 
majority of fatalities following a one stage resection We firmly 
believe that this method of resection keeps postoperative mor- 
bidit> and mortality at a minimum 



Fig 228-Cnteiostom) following Mikulicz t>pc of resection for regional 
1 eitis Resection done eight w ccks before cntcrostomv now reads to be 
closed Note absence of skin irmation 

The involvement of adjacent glands is a definite source of 
recurrence or spread of the disease and at the Clinic we are 
convinced that one of the most important steps in the operanon 
I! extirpation Another factor m recurrence which 

been emphasized and reemphasized by Crohn and other 
wooers IS the nonrccogmtion of the characteristic skip areaf 
*h Failure to find these areas results m persistence of 

the disease and failure to alleviate the symptoms Obviously 
these incompletely treated cases should not be cla sified as 
recurrences 
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Before resection is undertaken e ery inch of the intestine 
should be exwnned for any other involved areas In our opinion 
as emphasized before the initial lesion should be remov ed vv hen 
ev er possible Simple ilcocolostomv vv ithout remov al of the af 
fected bow cl usually results m failure to rclicv e the s> mptoms 
and may lead to widespread involvement of other loops of the 
intestine which would natorallj prohibit any further surgical 
management 

One patient m this group a girl aged 23 years who had had 
an ileocolostomy five years previously complained of pain in 
the right lower quadrant associated with diarrhea She was an 
emic and undernourished Ac operation the terminal ileum be 
yond the ileocolostomy was edematous hv peremic and greatly 
thickened The intestinal lumen was almost occluded and the 
mucosa destroy ed 1 he terminal ileum bey ond the ileocolostomy 
was resected together with the cecum and ascending colon proc 
imal to the previouslv established anastomosis The patient imde 
an immediate recoven gamed 15 pounds in three months and 
has been well for a year and a half 

Spoiitvieous rciwssion of the disease probably occurs in a few 
cases as ic evidently did m the 2 cases in which abscesses were 
drained and in the 4 patients with ileocolostomy^ onlyr All of 
^hese patients had an acute fulmmiting disease process which 
robablv had not reached the chronic contracted cicatncial 
stage and for w Inch resection w as considered unw ise Certainly 
in advanced cases with marked granulomatous changes in the 
bowel with cicatncial stenosis obstruction and ulceration the 
onlv possibility of permanent cure lies in remov mg the affected 
segment of bowel In view of the tendency of the lesion to per 
foratc to form abscesses and fistulas rcsecnon should be con 
sidered earlv and is the treatment of choice if the patients 
condition permits radical operation 

The operatne mortality for the 55 patients was 5 5 per cent 
(3 deaths) The tvpcs of operation employed are indicated m 
Table In thirtv fiv e tw o stage resccoons of the Mikulicz ty p^ 

I death due to pulmonary embolism occurred eleven days after 
the first stage This represents a mortality of 8 per cent In 
the presence of simple fecal fistula complicating regional ileitis 
we have not hesitated to employ the two stage Mikulicz resec 
tion no deaths have resulted In the presence of considera e 
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TVBLr 2 

Tvte or Operation \nd Niubfr of Drvtn 


Tj-pe of Opifalion 


Ration pnmar\ ana tomosjs 

and lalcr re eclion 

Mtkuhcz resection 
neDColostom\ onlj 
Drainage of abscess onl> 

1 Wlostomj 

Total cases 


Number Number of 
of Cases Death 


0 

|0 

I (emboli mi 
' 1 

I 1 (perforation 
%vith pen 
1 tonitisl 


2 ominal wall infection or -in mtn abdomiml abscess it is 
^uch safer to perform a prcliminar) ilcocolostomv and drun 
c abscess Resection of the affected segment of bow el is done 
n ^ procedure has been earned our in 4 cases 

tsection with primar> anastomosis is done cbicfl\ when re 
01 a of onl\ a segment of small bowel is nccessin 

FOLLOW UP RESULTS 

When one considers the advanced disease encountered in most 
oi these cases the follow up results arc excellent Although lim 
T space preclude a detailed account of each case 

^ e 3 gives the approximate follow up periods on 42 patients 


^ J'TS or more 
•* to 5 yrs 
3 to 4 yrs 
2 to 3 yr^ 

J to 2 yrs 

than 1 yr 
Total 


T\BLE 3 

Results Tollowtng Opeeatton 


Since Operation 


Well 

o to Four Liqu d Stools Dailj 
IVo Other S>Tnploins 

1 Recurrences 

la 

0 ' 

0 

6 

0 ! 

1 

2 


0 

to 

5 

2 

4 ' 

0 

2 

3 

0 

0 

42 

4 

3 


(Table 21 e deaths three foUowtng primary operal on in Lahey Clime 

1 eH death occurred in case reoperated for recurrent d scase This patient 

1 cd from perforat on of acute ulcerat ng cShtis 
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and some indication of how long they apparently have re 
nnmed m good health 

Four patients hive complained of diarrhea consisting of two 
to four loose stools a day however they have gamed m weight 
have carried on gainful employment and have had negative 
roentgenologic cxaminitions Alost writers vvho have reported 
senes of cases of ileitis have agreed that this diarrhea is based on 
h\ permotihcv of the bow cl and does not indicate recurrence of 
the disease I xtensvve resection of the bow el or a sidetracking 
operation produces the same type of hvpermotihtv and liquid 
stools 

Five patients have had dehmte recurrent disease Two had a 
further resection with \ death resulting from an acute fulmmat 
mg ukenme colitis proved by postmortem examination The 
second patient has now been well for two y ears except for dvar 
rhea A, third patient with recurrence developed acute ulcera 
tive colitis which required ileostomy He is now m fair health 
and able to worl but the ilcostomv will be permanent and 
colectomv will be performed later A fourth patient with re 
currence developed extensive enteritis and surgery is neither 
feasible nor advisable His general condition is fair In the fifth 
patient with recurrence the disease should be classified as per 
sisting since the extent of mvolvement precluded removal of all 
the affected bowel at operation five years previously Symptoms 
are chieflv those of tenesmus diarrhea and anemia 

SUMMARY 

A senes of 55 operated cases of regional ileitis is reported 
The operative mortality is 5 5 per cent that is 3 deaths in 55 
cases One additional death followed operation for recurrent 
regional ilcitis Five patients have had definite recurrence of 
their disease a percentage of 9 6 

Complete extirpation of the affected bowel is strongly urged 
whenever possible together with wide removal of involved mes 
enteric ghnds AVe believe that the two stage Mikulicz type of 
resection has distinct advantages over other types of reseenw 
and can be employ ed in senous cases with low operativ e hazard 

The operative mortality following the Mikuhcz type of resec 
tion IS 2 8 per cent that is 1 death m 35 resections and this 
resulted from pulmonary embolism 



BRONCHIOGENIC CARCINOMA 
With Spectal Reference to the Management of the Bronchial Stump in 
Total Pneumonectomy 


HERBERT D ADAMS 

^ treatment of bronchiogcnic carcinoma m keep 
S the principles of surgical management of carcinoma m 
nn?c^u radical evttrpation of the primary lesion as 

me * ^ resection of the regional Ivmph glands Tins 

hikH u Pneumonectomy and resection of as many of the 
possible Successful results in these cases 
Dr^ j I ^ factors first operability, and sccondK 

nl^tti7 of the hilar structures and of the rhon\ ithout 

Pleural infection or drainage 

Operability depends chiefly on early diagnosis and 
‘ Jg results only from the proper technical manage 
the niv structures particuhrK the bronchial stump 

and residual infection bv meticulous protection 

of the sulfo d aaound and the piclicioiis use 

operability m this disease is one of the 
fattening aspects Lil e carcinoma of the stomach sig 
no-^Kfp tend to develop latt, and difficulties m (hag 

fore th”^ Prolong further tins important tunc factor T here 



consulnr/on uirh dinncic 
operabdV" findings go hr in nuinisHig the 

•> WoLrif °f '<>«1 pneumonectomy imnito ctaefl% 

iropcrn administered intratracheal anesthetic ilii |irc'‘n«w'n 
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of shock b\ the routine use of transfusions dunng operation 
adequate exposure pretention of confimmanon of the uound 
and pleura b\ careful walling oflt %\ith cellophane lined gauze 
packs m conjunction with the use of the sulfonamides both 
localh and s>steinicalK and hnallv the effcctne management 
of the hilar structures Careful individual ligation of the hilar 
vessels with silk ligatures reinforced with stitch ligatures will 
control the blood suppK to the lungs m an cfTectivc and safe 
manner 

Tlie management of the bronchial stump m total pneumonce 
tomy however is still an inadequately solv ed technical problem 
as IS evident by the vanety of methods advocated and the con 
tinued high incidence of bronchia! fistula m spite of these im 
proved methods The importance of obtaining primary healing 
and closure of the bronchus cannot be overemphasized Upon 
ir depends a relacucK easy convalescence and immediate re 
habihtarion of the pacienr for the time he remains free of the 
carcinoma as compared with a prolonged disability out of pro 
portion to his life expectancy plus a senes of secondary opera 
tions ranging from thoracotomy and drainage to extensive 
thoracoplasty to close the residual empyema cavity andthebron 
chial fistula The latter is dependent of course upon whether 
he survives the serious mmal effect when the fistula develops 
i with the attendant imminent dangets of pneumonia m the re 
mainmg lung or death from sudden widespread pyothorax on 
the operative side Only immediate and adequate drainage can 
prevent a high mortality from this senous complication Then 
there follows an uncertain penod m overcoming the acute phase 
of the infection and finally the chronic stage with the essential 
secondary operations to obliterate the chronic empyema cavity 
and close the fistula The high mortality and prolonged morbid 
ity can be prevented and depend therefore on one of the most 
important technical aspects of total pneumonectomy that is the 
method of closure of the bronchial stump 

The usual accepted method is anteropostenor closure of the 
end of the stump with simple interrupted silk sutures reinforced 
by through and through mattress sutures m one or more rovvs 
placed proximal to the end row This has not proved enure y 
satisfactory and various methods arc now used to reinforce t c 
stump such as turning dow n a plcunl flap or using a free lung 
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graft to cover it These methods have not entirely solved this 
problem and it is for this reason that the following method 
which has given excellent results is recommended 

TECHNIC 

Delayed healing and bronchial fistula are the result of either 
impaired blood supply infection or persistent malignancy in the 
stump It has been shown that healing and solid closure take 
place at the very end of the stump Therefore the rows of mat- 
tress sutures placed proximal to the end fail to produce perma 



nent obliteration or healing at this level and in addition prob 
'iblv dimmish the blood supply to the end where union must 
tal e place For the same reason clamping the bronchial stump 
before suturing is not recommended A clamp is placed distal to 
the point of division to prevent spillage from the specimen dur 
ing resection The anesthetist should be warned to obtain a 
deeper level of anesthesia Instead of cutting the bronchus com 
plctelj, It IS first cut across a bttle at a time closing the stump 
"ith interrupted sutures as fast as it is cut across (Fig 229 b) 
^ routine high aniputation within 1 cm or so of the carma 
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(Fig 229 a) IS done in this way and the end dosed antero 
postenorI> with a single row of carefuUj placed No 9 sill 
sutures (Fig 229 c) Tht pertbrouchtal tissues at this hvel zvt 
much thicl er and strong enough to support adequate!) a second 
row of sill sutures to buttress these tissues over the stump (Fig 
■’■’9 d) To obtain an unobstructed exposure of the bronchus 
at this high le\ el of section it is necessary to ligate and divide 
the azygos tern on the right side (Fig 230 a) and to mobilize 
and retract the vagus nerve on the left side (Fig '>30 b) The 




pleura is then closed over the stump and the other hiUr 
structures 

In my last 5 consecutive cases I have used this techmc with 
excellent results These cases are presented briefly to show the 
rapid primary healing of the thorax and freedom from com 
plications 

REPORT OF CASES 

Case I— A 44 year old clerk gave a history of cou^ sputum 
pain m the chest and weight loss of a years duration Roentgen 
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logic examination showed an atelectasis of the left lower lobe Bron 
choscopj showed narrowing of the mam stem bronchus The left 
lower lobe showed granulation tissue on the posterior wall which 
on biopsx was reported as epidermoid carcinoma After careful 
preparation including a proper blood lex el of sulfaihiazole a total 
pneumonectomx with resection of the hilar glands was done His 
t orax healed bx first intention and following an unexentful con 
vaescence he xxas discharged from the hospital on the eighteenth 
postoperatix e dax m good condition The pathologic report xxas 
epidermoid carcinoma grade 3 with metastasis to one node and 
chrome pneumonitis 


xsE II— A 67 year old plumber gave a historx of chronic cough 
^utum hemoptxsis xxeakness and weight loss of a xcars duration 
examination shoxxed an atelectasis of the right loxxer 
an middle lobes Bronchoscopx shoxxed a tumor mass m the right 
main stern bronchus biopsx of which rexcaled an epidermoid car 
After careful general preparation including the sx stcmic 
fin *u^**^L sulfathiazole a total pneumonectomx xxith resec 
* huar glands xxas done His thorax healed bv pnmarx 
chirff A , folloxxing an unexentfu! conxalcscence he was dis 
TIi^ 1 on the twentieth dax in good condition 

ui»N pathologic report xxas epidermoid carcinoma grade 2 
" ith negatix c nodes 

salesman gax c a historx of cough sputum 
dxspnea intermittent fexcr and xxeight loss of six 
anrl Rocntgenologic examination showed an atelectasis 

shnupf? i. right loxxer and middle lobes Bronchoscopy 

biQn<A the right loxxer lobe bronchus and 

admmixfMHn ? carcinoma simplex After careful preparation and 
tion of i-hp 1 ??°^ sulfadiazine a total pneumonectomx xxith resec 
exentful glands was done Folloxxmg this he made an un 

wjthour HiflT ^ Tlic thorax healed b\ first intention and 

'vas prolonfTP^ I' T although his stax in the hospital 

renal function H w eeks due to difficulties w ith asthma and 
^ oxxextr he was discharged m good condition 

Pneumnni-i farmer gaxe a history of an at>pical 

sputum folloxxedbx a chronic cough 

showed atelecL^if of"rh Roentgenologic exammauon 

the bronchu-? .;fpn ^ Bronchoscop> showed 

^ biopsx specimen”^? impossible to take 


— «u be^orH^H injection showed the upper lobe bron 

tion of sulfirhn't I careful preparation and the admmistra 

nnzole a total pneumonectomx with resection of the 
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glands of the hilus Mas done He had an uncientful comalesccnce 
and his thorax healed b> first intention The final pathologic report 
Mas epidennoid carcinoma grade J with glandular invoUement 
Three Meeks foIloMing operation he was discharged from the hos 
pital m excellent condition 

Case V~A 5-> ^ ear old metal buffer gai c a cm o i ears historj 
of cough sputum m hecze and u eight loss RoentgenograznsshoMcd 
a large rounded mass filling the right loMer lung fields On hron 
choscopic examination no «itrabr«nchial tumor Mas sisiblc No bi 
opsv specimen x% as tal en After careful general preparation and 
sulfadiazine a total pncumonectom> with high section of the bron 
chus and closure bv the described method Mas done The chest 
healed m one week and the patient Mas discharged from the hos 
pitai m three weeks The pathologic report was epidermoid car 
emoma with extensile necrosis 


COMMENT 




The previousl} described method is recommended because it 
fulfills the following important consrderatjons 

1 The most radical operation possible can be done with ref 
erence to the carcinoma which frequenrl> extends espccjall> 
m the membranous aspect of the bronchus considerably farther 
provimallv than can be observed gtossl> 

2 The peribronchial and hilar inlands including those impor 
tant ones at the bifurcation of the trachea can be resected 

3 The hrcnchial utmes at this lev cl show less reaction than 
chose closer to the obstructing lesion less edema and less in 
fection Therefore closure is in more healthy tissues and with 
better chance of pnmar> healing 

4 The peribronchial tissues at this lev cl constitute a distinct 
structure that can be strongly butcrcKed over the stump 

5 During the postoperative stage there should be less accu 
muJation and stasis of secretion and infection than in the longer 


6 Theoreticilh at least there is fess possibility of abnor 
mall) high pressure dcvelopjng on respiration and particulafl) 
on coughing than xv «h the longer stump . 

For these reasons a rositim bitih section of the bronchus a 
most ptsh nitth the canna is recommended closing the smmp 
with n single row of simple »ik sutures and buttressing r e e 
with the strong penbronchisl nssues which arc present at 
level 



AMINO ACID THERAPY IN THE HYPOPROTEINEMIC 
SURGICAL PATIENT 

JAMES A EVANS and EARL J BOEHME 

In the preoperatne aad postoperative care of the 
tcinemic patient it is now desirable and practical to p^' 
attention to the serum protein level as to the state of h> 

and elcctrol> tic balance Low levels of plasma protein 

effective osmotic pressure of the plasma and thus may p P 
itate edema This is especially true if too much sodium on^ 
given the patient m the form of normal saline intravenous > 


Causes of Chronic Hypoprolememia 
The causes of protein depletion fall into two main 
first insufficient protein supply and secondly mabilitv or 
body to utilize ammo acid ‘ building stones to s\ nthcsize o y 
proteins , 

In the first group the diet may be deficient in protein or t ere 
may be faulty protein digestion or insufficient absorption n 
creased protein loss may result from chronic suppuration mte 
tinal obstruction ascites pleural effusion burns trauma hemo 
rhage nephrosis and jejunal fistula Hypoprotcinemia resu tmg 
from mabihty of the liver to synthesize plasma proteins mclu 
those diseases m which there is inadequate liver function uir 
thosis of the liver and probably nephrosis cause inadequate s> n 
thesis of plasma protein In this last group the use of aniino aci 
therapy is less spectacular than in the group resulting from m 
adequate protein intake or abnormal loss In nephrosis 
instance it is usualK impossible to increase the serum 
Wei though diuresis is accomplished occisionallv as 1 orn 
has suggested by an increased supply of urea and an 
potassium intake increased renal blood flow and the aci as 
effect of a high protein diet 
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Manifesfaiions 

In chis paper we ire dealing, with chronic states of low plasma 
protein m contradistinction to acute hypoprotememia from 
hemorrhage and associated surgical shock These chrome states 
of low plasma protem manifest disturbances of i more occult 
nature ( 1 ) predisposition to edema if too much sodium ion and 
water are administered to correct dehydration (■>) delav in 
wound healing (3) edema of anastomotic stoma resulting m ob 
struction and distention with loss of more proteins and loss of 
water and electrolytes in patients requinng Wangensteen sue 
tion (4) increased endogenous tissue menbolism w ith a neganve 
nitrogen balance as in hy penhy roidism and (S) interference 
w ith the production of honnoncs as m anorexia nerv osa Since 
immune bodies are concerned with the globulin fraction of the 
blood serum itissery likely that protem stars ation results m a 
lower titer of immune bodies Adequate proteins are also neccs 
sary for the synthesis of the body enzvmes 

Adminithafien of Amino Acids 

Ammo acids cither orally or mtravenousK help restore the 
depleted protein refers c of the bods as w ell as elea ate the serum 
protein lesel For oral administration wc add to the daily food 
ration an ammo acid prcpantion made by the cn7vmatic hy drol 
\sis of casein* To this product the manufacturer has added 
traptophan Three ounces m tomato juicc is pdaciblc and fur 
nishcs the equivalent of "’5 pm of c\tri pr<»tcm duly This is 
the cheapest product available 

hor moderately sea ere cases of h\ poproicmcmu m which m 
tn euo IS fluids such as sihnc and glucose arc also required avc 
have added daily 200 cc of a 15 jicr cent solurion of ammo 
acid prepared from the acid hy droly scs of casein | Hus prov ides 
30 gni of ammo acid m addition to tlaat takcia hy mourh I or 
patients with severe h\ poprolcmcmia who can take liitic or n<» 

food by mouth the following intruenoiis feeding is given evfty 

twenty four hours bv a cannula tied in the leg Such tnfrai enoiis 
feedings ma\ be earned out as l<m^ as a w eek at a time 

Geneiomly suppi d bv MwJ Johnoi and Cenp m Amgen u i 
I ade v'adabl on tt c niarkct 

t Generou 1> uppled l> Tredcn k Stca d Ci v as nr 
amino acid sol ii on urn I made ava laWc on tl c m rL« 
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JOO cc 15 per cent amino acid in 3 000 cc saline unless the blood chlondcs 
are normal when the amount « f saline is reduced to onl\ 1 000 cc and 
the glucose raised propi rtn mtcl) in di tillc 1 water 
300 cc 15 per cent ammo acid in 3 000 cc 5 tier tent cluct c m distilled 
\\ ater 

100 mg cesitamic acid 
50 mg thiamine chloride 
2 cc Mtamin B complex imraniuscularK 
Ammo acid 90 gm 3M calones 

Carbohydrate 150--’50 gm 600-1 000 calones 

9-27 gm 
''ater 6000 cc 

Great care taken to prevent the solution from flow mg faster 

than 1 000 cc an hour If the rate c\cecds 100 cc of ammo acid 
solution an hour the patient is likely to experience flushing and 
even nausea and vomiting In our experience these reactions 
were met less frequcntl) with the acid than with the enzymatic 
hydrolysate and though the former is more expcnsiv t we hav e 
atelj- adopted this product for intravenous use 

Resulh 

Figure 231 shows the moderate though unspectacular im 
provement resulung from ammo acid therapy in the nephrotic 
1 L^i glomerulonephntis While the serum protein 
^ reach normal Unnarx output was not 

a ected and diuresis was obtained only after giving 50 per cent 
g intravenously Following this there was also weight loss 
an reduction of edema Simultaneous studies showed a negative 
nitrogenous balance 

Figure 232 demonstrates the results of ammo acid thenpv in 
resulnng from too much sodium ion in the 
the ^ypoproteinemia The small unnarv output at 

observation demonstrates the attempt of 
ede ° t-onserve fluid because of dehydration in spite of the 
whlTb ^^ndred and fifty cubic centimeters of plasma 

diure ^ provide onlv 37 5 gm of protein produced no 

ence serum protein began to rise under the influ 

aciH amino acid intake Six daxs of intraxenous amino 

glucose feedings was followed bx a 
mal 'tnA ^ of ^he serum protein lex el to almost nor 

course ^ ^^ouction of edema Death folloxxed a long febrile 
a ter exploration of the brain stem through a cervical 
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hininecronn ^IH^ tl!sco\ er) of *» Iirge “ineurysm of the \crtd)rjl 
trten 



Fig 231 


The patient whose chart is shown in Fig 233 entered the 
hospital m a hypetthyroid crisis complicated b> acute bromm 
ism with 1 blood bromide le\cl of 200 mg for each 100 cc 



She ^\as dehydrated cachectic and delirious After two daj-s of 
g iicose and sodium chlondc intrav enously a cannula was tied 
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_MILE5 RESECTION FOR CARCINOMA OF RECTUM WITH 
PERFORATION OF ABSCESS AT OPERATION GENERALIZED 
PERITONITIS WITH OBSTRUCTION ON 5TH P05T0P DAY 
^OUND OPENED WITH FINGER PENROSE DRAIN INSERTED (in Rm) 



' eno^ii'! V j sc\en da\s she received continuous intra 

eedings of glucose ammo acid and salt The serum pro 
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tern rose to nomnl Gn(linU> the stomach tolerated larger 
feedings b\ nasal tube until finalU intravenous feedings w ere no 
longer necessars She became afcbnle and rational and on the 
twenty fourth day after admission a hemithvroidectomy was 
performed successfully This case illustrates the successful nu 
tntional support of a patient whose endogenous metabolism was 
rapidly destroying tissue protein while oral intale was grossh 
inadequate 

Figure “>34 lUustntes nuintional upport hs amino acid solu 
non and glucose mtnvenouslv m a patient w ith obstruction and 
general peritonitis Following a Miles resection for carcinoma 
of the rectum with perforation of an abscess at opention gen 
crahred peritonitis and obstruction descloped on the 6fth post 
operatise das The svound was opened with the finger and a 
Penrose dram inserted On the sixth postoperam c das ammo 
acid and glucose feedings were started The patient was given 
whole blood transfusions on the fifth sixth and ninth postopera 
tive davs Two hundred and fifev cubic centimeters of plasma 
w ere given on the ninth and tenth postoperative days He also 
received dailv injections of vitamin C vitamin B complex and 
intravenous sulfadia7inc The blood chlorides rose rapidly to a 
normal level Scrum protein reached normal by the tenth post 
operative dav at which time the patient was taking food b) 
mouth The urinary output reflected the correction of dehydra 
tion The most remarkable effect was the rapid diminution of 
Wangensteen drainage The patient had generalized edema 
which disappeared with diuresis and correction of the serum 
protein level 

The observation b\ Perera and Berliner* on the sanation of 
serum protein lesels taken when the patient was Ijmg and 
standing is not relevant to these cases because the scrum pn 
tein levels were all determined on bed patients However ic 
IS true that part of the scrum protein rise m these cases might 
be attributed to hemoconcentraiion brought on by massne di 
uresis On the other hand Clman^ and other w orkers in this 
field have proved b> hematocrit studies that hemoconcentration 
studies cannot account entirelv for the nse in serum protein 
It must also be realired that correction of thj roid intoxication 
subsidence of infection high fluid intake and the nounshment 
these patients could take by mouth have ilso played a parr m 



THE H'iPOpROTFISrMIC SUKCICAI I UIFM 


restontion of electroh tic bnhncc 'iml rcsultint clmicil iniprov c 
nienr and diuresis 

CONCLUSIONS 

1 A better balanced regimen for the In poprotcmtniic sur 
gical patient can now be gi\cn preopcnti\c!\ and postopen 
tnel) \\ith the intra\cnous me of ammo acid solution 

2 Ammo acid solution mtravcnomU helps to correct a low 
serum protein le\el m the surgical patient with h>popro 
teinemia 

3 Restontion of the proper scrum protein le\ cl aids diuresis 
helps to restore the proper clcctroI\ tic balance Secondar\ 

ettects are reduction of edema of the postoperatn e stoma re 
( action of '\^'^angensteen drainage and correction of dch\ dration 
administered with proper precautions md t con 
trolled nte of injection untoward reactions arc rare 
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PRIMARY STERH£ PYURIA 

EARL E EWERT and HOWARD A HOFFMAN 

Patients with unnar> tract infections now are being treated 
b> the phjsician m general practice more successful!) than ever 
before and since tnan> of these patients have simple uncom 
plicated conditions nothing more is heard from them TTie re 
cent complete literature on this topic and the better under 
standing of svilfonamtde therapy have given most ph>sia3ns the 
necessary knovvdedge and ability to handle these common urin 
ir> tract infections 

We wish however to call attention to a nnnary trace mfec 
tion w hich IS caused neither b> the common organisms produc 
mg pyuria nor by the tubercle baallus It seems to be a separate 
disease aUhougli ilie offending organism is not yet known This 
IS a true stenie pv una or what we choose to call at the present 
time pnmarv scenic pyuna Scandinavian investigators called 
attention to the possibility of this condioon as earl) as 1909 
but little further research was done until 19^1 when Soderland 
came to regard u as a clinical entity The lac! of definitive 
laboratorv procedures m the early investigators protocols led 
to some doubt concerning their conclusions however their 
findings were substantiated w hen cultural and animal tests vv ere 
devised and improved 

ETIOLOGY 

Much of the concern of cvrlv debate and experimentation on 
amicrobic pyuna continues Suggestions have run the gamut of 
staphylococcal uncommon wains of streptococcal and even 
parasitic agents These hnc largely been discredited and the 
cause of this pnmarv form of sterile pjum has not >et been 
determined definitely However the present day trend vvovild 
indicate that it is due to a filtrable v irus 

The importance of determining the causative organism m any 
unnirv tract infection cannot be overemphasized When one 
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rejlizes tlie number of times ncphrcctom\ Ins been cirried out 
for alleged tuberculosis and hter found to be iinneccssar\ the 
importance of thorough understanding of the s\ mptonis and dif 
ferential diagnosis of pnmar^ stcnlc p\ urn is ob\ lous in spite 
of Its relatue infrequenc) 


SYMPTOMS 

All observers agree that the manifestations of cjstitis dom 
mate the clinical picture The svmptoms ma> be acute or in 
sidious in onset but once cstaldished pursue a chronic course 
month to several >cars unless appropriately treated 
he disease seems to attacl ) oung adult males though cases are 
older men and in females 

The patient presents himself complaining of severe pain on 
urination with marhed urgency terminal spasm and frequentl> 
ermmal macroscopic hematuria In our cases frequenev of 
rination both diurnal and nocturnal lust as in tuberculosis 
prominent The urine is umfonnl) nch m pus but the 
ears cultures and guinea pig tests arc alvvavs negative Hem 
uria either macroscopic or microscopic is a constant feature 
umm and frequently h> alinc casts ma> be found On cysto 
impressed with the marked decrease 
^ capacit) and the characteristic diffuse mflammatorv 
nil ^ j mucosa Superficial bleeding ulcers and muco 

m ent exudate are distributed throughout the bladder At 
neve^ are seen about the ureteral orifices but 

be j Upon ureteral catheterization pus cells may 

dist^ B either or both sides Kidnc> function is never 
^ Py®lograph> mav reveal an cntirelv normal upper 

Delves onU a mild degree of dilatation of the 


diagnosis 

^tcn[e^^ completing the history and physical examination a 
md c specimen is subjected to sediment study Gram stain 
CNstosc^^^^ mtravenous pyelography is foUovted by a simple 
sible Wc realize that this is not always pos 

stain oF examination may have to be limited to a Gram 
of thr. 1 ^ ^®^keter specimen and roentgenologic examination 

me kidneys ureters and bladder 
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When one is confronted with iirinary tract infection Mith 
much pus m which no organisms ire demonstrable either b> 
Gnm stain or by ordinary cultural methods the natural inchna 
non IS CO regard the condition as tuberculous It is gcncnll) 
ippreciated chat the term srenlc p>uru usually meins tuber 
culosis and m most instances this is correct Houeter if one 
will bear m imnd the possib]lit> of a nontubcrculotis srenle 
p>un3 prolonged fraitlcss investigation may be at oided W^hen 
pus IS found m the imne and Gram stain md culture are nega 
tjve tuberculosis should be ruled our If repeated and careful 
smears from the bladder and kidne> urme fad to reveal tubercle 
bacilli and several secs of gumei pigs have been inocuhted ind 
proved negative md if dcstniciive lesions m the upper genito 
unnir> tract arc absent it would be well to consider the possv 
bilttv of a primar> stcnle p>uria intnvenous jrscmcil prepjw 
tions are mended bv such dramatic improvement, often within 
twenty four hours that their adtnimstntion may be i further 
therapeutic test 

The case histones of the following patients will illustrate 
the diagnostic difficulties and study necessary it times to disclose 
the true mture of the offending infccnon 

REPORT OF CASES 

Case 1— This panenc was a 49>caro)d man who eight months 
before registering nc the I ahev Chnic conipiaincd of a pwnilcnt 
urethral dischirgc which lasted two to three davs and was then 
followed by urgency and frequency both day and night There vvav 
no history of sexual exposure at any time His home physician 
found pus in the urine Because of the veverit) of the svmptoni 
he was hospitalized for one month during which time bladder irri 
gations were carried out and sulfamlamide ind sulfap) ridine were 
given bs mouth The only finding in the urinary tract was a few 
coccal organisms On this therapy his acute s> mptoms improv ed 
but he continued to have trouble with nocturia Ten days before 
presenting himself for examination at the Chnit he hid a recurrence 
of frequency this time with burning on urination and bcciu c 
this more intensive investigation was deemed necessary 

The patient was well tanned and appeired healthv The entire 

physical examination was cssentiallv normal His prostate gland wa 

normal m size and the smear show ed i grade ’ pus content A second 
glass urine specimen showed a v cry trice of albumin no sugar 
md 25 to 30 leukocytes No bactena were seen on Gram stain and 
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no growth ^v^s ohtimcd on urmc culture Three icid fnst stnins on 
successne urine specimens were ntgimc 1 hrcc sets of gumcT pigs 
" reported as show mg no c\ idcncc of tuberculosis 

he patient w as admitted to the hospital w here c> stoscopic e\ani 
mation revealed a generalized mfiammatorv reaction Specimens of 
unne from each kidney w ere obtained for studv The smear show cd 
0 organisms and cultures showed no growth Bilateral pyelo urc 
erograms disclosed the upper gcnico unnarv tract to be normal 
mctional studies were normal The hemoglobin was 92 per cent 
erthrocytes 4 780 000 and leukoev tes 9 000 The laboratorv exam 
tinn diagnostic clue The hiood Widal and agglutina 
ests tor undulant fever and d\sentcr\ fever were negative 
discharged on sulfathiayole thenpv while we 
mnnt^ / ^ report of the guinea pig examination On his return one 
sfpri showed gross pus m the urine Cultures were 

stain ft Organisms could be demonstrated cither by Gram 

m^ftf.ft possibilitv of a true amicrobic 

mine a' j ^ urinary tract we decided to give him ncoarsphena 
Cfavenft he was given 0 15 gm of neoarsphenamine in 

that L . hours he volunteered the information 

DUS voiding less often Grosslv we thought the 

he was (T ^ilthough we were not sure Three days later 

frnm 0 ’ gm and the urine m twentv four hours improved 

the y^0)ustha2v Three davs later 0 45 gm was given and 
hours Bef ”'‘^*^°^^opicall> clear in another twenty four 

thp Utf hospital he was given five miections in all 

been ccor, these at four dav intervals He has 

no his urine has shown 

tive se8im^^ a sterile culture and an entirely nega 

ammarton cM? completely free from s> mptoms Prostatic ex 
1 continues to show a minimal grade 1 pus content 

^ented\irn~Tf^** patient was also a man aged 23 vears who pre 
Pam on iir^^ ^u^Plaining of terminal hematuria w ith clots terminal 
dischamp o and a half months duration and a urethral 

urgenci approximately a year and a half He complained of 
cloudv night and felt that he had had 

discharge g two and a half years His urethral 

made ^ *nvestigatcd thoroughly and no specific diagnosis 

urimn^sedi^^^ physical examimtion x\as essentnUv negative The 
blood cells mam red blood cells and a few white 

of the iinrift ^ ^ram stain no oiganisms were found and a culture 
"as sterile The acid fast stain revealed no bacilli His 
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blood count show edtlicheinoulobm to l)c 105 percent cr\throcvtes 
5 160 000 and leul oc\ tes IS 800 The blood smear was not unusual 
the Hinton test was negative The nonprotem nitrogen was 33 mg 
per cent rxcretion urograms showed a nomnl pattern 

The patient was admitted to the hospital where dailv sediment 
examinations showed the urine to be loaded with pus and without 
tubercle bacilli Cvstoscopic examination revealed generalired in 
flammation and the bladder wall showed numerous areas with ad 
herent exudate The ureteral orifices were not unusual and catheters 
were passed up and specimens obtained from both sides Bilateral 
retrograde pvelograms were normal Guinea pigs inoculated with 
bladder urine and divided unne showed no tuberculous lesions on 
autopsy 

The patient was given five in)eetions ot neoarsphenamme con 
sisting of 0 15 0 3 and the last three 0 45 gm All his svmptoms 
disappeared his last urme sediment was entirelv negative 

TREATMENT 

^^hen the diagnosis of pnmar> sterile pyuna js made ordi 
narv conservative therapy and local bladder msnllaiions as used 
for routine treatment of phm cystitis produce almost no im 
provement The sulfonamides ma\ slighilv reduce the total pus 
content of the unne and may at times produce some mdd sub 
jcctive improvement but no matter how much is given they 
do not even approach a cure Arsejnctl therapy first sug 
gested in this country by Bumpus * appears specific In our 
expenence the employment of ncoarsphemmme has been fol 
lowed by distinct improvement IrequentK after the first in 
)ecnon General recovery is absolute after three or four 
injections despite vam efforts for months or years when other 
methods have been employed Oor expenence coincides with 
others m that only a few injections and only small doses of neo 
arsphenaminc are needed Symptomatic improvement is obtained 
immediately and only four or at best five injections are neces 
siry to effect a clinical cure Wc would suggest that the imtiai 
dose be 0 1 5 gm that the second dose be 0 3 gm and the next 
three doses be 0 45 gm periiaps on ev ery third or fourth day 
It does not seem necessary to increase the dosage ov er 0 45 gm 

Of course until such time as the diagnosis is made and specific 
therapy instituted the patients discomfort should be con 
trolled by adequate sedation Fluids should be forced to over 
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come the tendenc> to dch>dntion ciuscd l)> the patients pain 
restlessness sleeplessness and general increase m acti\ it> 

COMMENT 

The offending organism in priniar\ sterile p> una is one that 
cither docs not lend itself to ordimra staining methods or cul 
ture b\ o^dmar^ media or perhaps is a \ irus hi e organism It 
IS appreciated that patients suffering witii this type of infection 
are uncommon and that resorting to this form of thcrapv simpK 
ecause sulfonamide or mandclic acid thcraps has been in 
effeeme would be distinctW harmful Ilowcscr this type of 
infection must be kept m mmd 


CONCLUSIONS 

1 Pnnurs sterile p\ una must be regarded is i distinct clinical 
entity ^ 

culosK^ lies m its simuluion of urinary tract tuber 

3 Arsenical therapy is specific 
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TOTAL GASTRECTOMY FOR MALIGNANCY 

SAMUEL F MARSHALL and WILLIAM ZINTL 


Radical operations for malignancy of the stomach have 
proved justifiable m view of encouraging results Subtotal gas 
trectomy has long been accepted b> the medical profession for 
the treatment of carcinoma of the stomach but there has ahvavs 
been some hesitancy in accepting complete removal of the stom 
ach for the more extensive lesions Too often a spirit of pcssi 
niism has prev ailed concermng the treatment of malignancy of 
the stomach but in spite of this a gradual reduction m operative 
mortality and an improvement in the surgical results have dem 
onstrated beyond question the value of surgery 
More recently the operability of malignancy of the stomach 
has been increased by resection of more extensive lesions that 
were heretofore considered inoperable Widespread involve 
ment of the stomach unless there is distant metastasis or direct 
extension to adjacent irremovable structures lends itself to total 
resection This tendency to extend operation to the more ad 
vanced casts of mahgnancv which has resulted m a higher 
mortality as compared to subtotal gastrectomy is justifiable in 
view of results 

Since 1929 55 total gastrectomies have been perfomied m 
the Lahcy Clinic 46 of which were done during the last five 
vears bv si\ members of the stiff Eighteen deaths resulted a 
mortality percentage of 5’’ 7 fTable 1) whereas the mortality 

I \BLl t 

C E 0 DiATI IO to £R IVELV U8 I ATIEST ) 

I tnts I 

Shock 2 

Coronarvo cl si ‘ 

M\oca d I fall! “ 

Pulm > mbol sm ■ 

B onch p um _i. 

Total ** 

following subtotal gastrectomv is much lower In a previous 
group of cases our mortality for subtotal gastrectomy for car 
90 
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cinoma \\ as 7 7 per cent ’ The postoperative results in the group 
surviving operation more than justify the increased risk involved 
(Tables 2 and 3) 

TMILF 2 

Lenctu of Life Followisc Operation (21 I atievts) 

Less than 6 months 
6 months to 1 year 

1 j ear to 18 months 
18 months to 2 years 

2 to 3 years 

3 to 4 years 

Total 


3 

4 
7 

5 
1 

_ 1 _ 

21 


TABLE 3 

Patients Still Living Following Total Gastrectomv (16 Patients) 


6 months or less 
6 to 9 months 
9 months to 1 year 

1 year to 18 months 
18 months to 2 years 

2 to 2J years 

4 to S years 

5 years plus 

Total 


S 

2 

1 

2 

1 

2 

2 

16 



f —Total gastrectomy for carcinoma simplex involving major portion 

A Woman 54 j ears of age symptoms of one year s duration Blood 
Svsrni^* * j curves during operation note effect of transfusion 

variecl*'f diastolic pressures nonnal at complenon of operation Pulse rate 
rom 90 to 110 throughout Pontocame fractional spinal anesthesia 
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Radical surgery is a reasonable procedure when one considers 
that all of these patients with advanced disease are doomed ro 
earlj death Any increase m the length of life is worth while 
and in most cases the death of a patient with an unoperaied 
carcinoma of the stomach is most distressful Abdominal cliscom 
fort nausea vomiting and anorexia may be marked Certainly 
the suffering is not increased after operation and in the ma 
)ontv of patients recurrent carcinoma causes remarkably little 
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Fg 136 -Postoperative c utse of patient m figure 23? Note temp “tur« 
never elevated abo e 100 F following op ration and normal after seve m 
day Pauent made uneventfnl recovery is well and has g od appeace No 
difficulty in svvallo Mng food 

distress The immediate postoperative discomfort follow mg total 
gastrectomy is minimal and usually is no more than that follow 
mg exploratory laparotomy Figures 235 and 236 illuscrare 
usual course of a patient dunng and following the operation ol 
total gastrectomy Following total gastrectomy those patients 
who survive operation arc quite comfortable dev elop an ap 
petite for food experience hunger and gam weight Many re 
turn to gainful occupations and lead normal lives until recur 
fence causes death There « of course alw ay s the remote pos 
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sibiijt) of a cure, and a few of our patients Iia\e aircad> lived 
over a considerable period without evidence of recurrence 
The much quoted paper of Finncv and RicnholP published 
in J927 probably did much to stimulate interest in this prob 
lem These authors collected 67 cases from the literature and 
reported an average mortality of 50 per cent peritonitis and 
shock being responsible for most of the deaths Since that time 
total gastrectomy has been performed siicccssfuUv by mam 
surgeons AUen* reports 15 cases from the Massachusetts Gen 
eral Hospital with an openme mortaUtv of 46 per cent Mam 
improv ements m preopcrativ c preparation m anesthesia and in 
operative technic as well as in postopenme care havecontnb 
uted much to the safety of such a radical procedure 

Selecfion of Patients for Operation 

The reduction m mortahtv rate resulting from these technical 
advances however has been more or less offset bv the tendency 
of surgeons with more expenente in this field to accept a group 
of patients w ith a much higher operativ e risk w ith a consequent 
increase in operative mortality This is true in our experience 
at the Lahey Chmc as evidenced by the greater number of 
total gastrectomies performed in the last five years As the sur 
geon s experience m this tv pc of surgery increases the tendency 
IS to accept greater operative hazards However since this may 
be extended beyond i desirable point experience should teach 
the surgeon to distinguish the unrcsectable cases and restrain him 
from undertaking needless operanons 
The number of carcinomas of the stomach which requires 
total gastrectomy naturally is limited The Iinins plasnca type 
of carcinoma is the most favorable lesion for such radical sm 
gery This is a diffuse fibrocarcinoma which grows along the 
muscle planes has late metastatic spread and does not extend 
to adjacent organs A carcinoma of the cardia of the stomach 
also can be removed by complete gastric resection however 
recently some surgeons have advocated transthoracic removal 
If there is no esophageal involvement this approach is unneces 
sary carries an increased operative risk and most important 
does not permit adequate removal of gland groups One patient 
m this group w ho had a total gastrectomy for a large adeno 
carcinoma of the cardia with gland involvement is without re 
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currence after four years Simple resection of the stomach for 
carcinoma without careful removal of all gland groups is not 
a thorough operation and is to be condemned Gland groups 
draining various areas of the stomach can be removed onlv bv 
wide exposure and through an adequate abdominal incision dur 
mg adequate resection for carcinoma of the stomach Their 
careful removal is just as important as the removal of glands in 
radical mastectomy for breast mabgnancy Advanced malig 
nancies of the stomach are amenable to total gastrectomy only 
if minimal local gland involvement is present There must be 
no extension of the tumor to adjacent structures or widespread 
metastases no matter how small Such radical surgery is useless 
unless there is reasonable hope of removing completely all gross 
tumor A case of questionable operability should certainly not 
be considered and w lU only serve to discredit the operation 

Pr«oper«iive Preparation 

The preoperative preparation of a patient with carcinoma of 
the stomach is most important With few exceptions the need 
for 1 total gastrectomy cannot be anticipated before the ab 
domen is opened Many of these patients are in a poor state of 
^ nutriuon Fluid and mineral balance needs to be restored Blood 
^ transfusion is often necessary not only to restore red blood cells 
land hemoglobin but also blood protein to normal le\ els Vitamm 

IS given daily in sufficient dosage and glucose is administered 
for liver storage If obstruction is present decompression of the 
stomach by Levm tube is desirable and just before operation 
we routinely lavage the malignant stomach ivith a solution of 
7 5 cc of concentrated hydrochloric acid m 1 liter of water 

Anesthesia 

Advances in anesthesia probably have contributed the greatest 
single factor of safety Adequate anesthesia which can be pro 
longed or renewed without interruption which gw es complete 
relaxation and allow s full exposure at all times reduces trauma 
and facilitates each techmeal step In five > ears w e has e had no 
death due pnmanly to pneumoma following total gastrectomj 
We employ routinely fracUoml spinal anesthesia using the 
method de\ eloped by Lemmon * and find this form of anesthesia 
completely sansfactory 
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Exposure 

The abdomen is opened through t left rcctiis incision long 
enough to permit ready cvposurc of the stomich and of the 
upper abdominal ca\it> It cm be extended as far below the 



Fig 2J7 —Total gastrcctomY Tl e stomach is approached through a 
recrus mci ion The In ament attachinr ihc left lobe of the liter to the diaph 
«gm IS diMded and the left lobe is retracted medially Tins exposes the 
diaphracm and tlie esophagus Tiie peritoneal flap over the esophagus is noi 
outlined Ihis peritoneal flap is sutured to the jejunum at the completion of 
e csophagojejunal anastomosis 


umbilicus as nccessar\ and commonly extends to the costal 
uiargm between the left costal cartilages and \iphoid process ot 
die sternum In our experience incisions invohmg the dnision 
of die costal margin Ime proved unnecessary It should be cm 
phasizcd that before complete removal of the stomach is con 
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sidercd the surgeon should determine the extent of the tumor 
The lesser omental must be opened through the gastro 

hepatic omentum and anv adherence or extension to the pan 
creas or to retrogastnc tissues should be determined Gland in 
vol\ ement around the celiac axis should be estimated and finally 
a search should be made for direct extension of the gastric lesion 
to the diaphragm It is assumed that extension to the esophagus 
has not been demonstrated b> roentgenologic and esophag 
oscopic examinations prior to laparotomy The cardia and 
esophagus are readily exposed by detaching the left lobe of the 
Iner from the diaphragm as suggested by Turner^® The liver 
can then be retracted medially and the esophagus and diaphngm 
are easily exposed (Fig 237) 

Technic ol Resection 

A previous publication from this Chmc^ gives in detail the 
method of total gastrectomy developed here consequently the 
details of techmc will not be repeated (Figs 237 and 238) 
With minor modifications this method is routinely employed 
by our staff We behev e the entire omentum should be removed 
as it simplifies the mobilization of the stomach and removes the 
gland groups along the greater curvature which arc so com 
monlv mvoU cd 1 he detachment of the omentum from the 
olon as adv ocated by Ogilvie ® is extremely simple and actually 
requires less ligation of vessels than division and ligation of the 
gastrocolic omentum 

Splenectomy with Gastrectomy 

Another publication from this Qimc® emphasizes the value of 
occasional splenectomy in total gastrectomy and m this series 
this procedure was performed m 19 cases This procedure pre 
vents troublesome bleeding from the v asa brcvia v essels running 
from the greater curvature of the stomach to the spleen pro 
vides better exposure of the diaphragm and low er end of rh^ 
esophagus and apparently does not add to the operative nsk 
(Fig 239) One of the most commonly involved groups or 
glands IS the splenic group situated along the splenic v essels from 
the stomach to the hilus of die spleen They dram the fundus 
of the stomach and become involved when a high lesion of the 
fundus or cardia is present Of equal importance is the remova 
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F j 239 Total ga r ct tn « Th p t utur of c tgut i 
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5plef 

Spltnit Vm cl 


Fig 740 ^ 

c tnns\crs?'°^V "Tlic great omcnnim has been detached from 

gastrtc Or ^ burned up«ari with the stomach This exposes the 

>int of splenic vessels pancreas and spleen The 

ith total gastrectom ^ splenic s esscis is indicated if splencciom\ is combined 

®ngin off the celiac a\is these elands along \\ ith the 

can be stopped up readiU 

''^°>ogy of the Tumors 

Table of the tumors in this group is interesung 

ises of ct node intasion was present in 44 of the >1 

^Ph nod carcinoma Ewing" states that he has found 
on fnr m practicalU e\er\ case of gastnc resec 

iceranng carcinoma 
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T\BLE 4 

Pathowoic DiACNosrs (55 Total Gastbectomies) 


C rc noma s mpl t th gland nv Iv bj nt 27 

C T n ns smpl rwilboBt^I Tid » ^ m »t 2 

Aden carcsn ma n th gla d n 1 m nt IT 

Ad nocaraaoma n th ut g) nd n I ment 3 

CoUo d caranom 1 

Ep denno d ca noma, 1 

Lympfioblast mi 2 

L myosarc nu 2 

Total 55 


Posfoperahve ResuJh 

The youngest patient u as 27 )'ears o( age and the oldest was 
72 Both patients of these extremes in age were resected sue 
cessfully rort> five patients were in the hfth sixth and seventh 
decades ivhich corresponds to age groups m which most mshg 
nancy of the stomach occurs 

As mentioned before there were 18 postoperative deaths in 
this senes of 55 cases of total gastrectomy a mortahrj'^ per 
centage of 7 id of the patients m the group are still alive 
and well Since discharge from the hospital 21 patients have 
died The length of rime this latter group survived operation is 
shown m Table 2 

One patient m this group lived three and a half years and 
was able to work sarisfactonJy Most of the patients lived a 
year or longer with reasonable digestive comfort and with little 
of the distress that accompanies an extensive ulcerating lesion 
of the sromach 

Many patients have comfortable prolongation of life and 
this m itself mal es the operation w orth while One patient a 
woman is alive and well after four vears the tumor removed 
being a lymphoblastoma involving the whole stomach She 
maintains her weight is able to earn her hvmg and has no evi 
dence of recurrence Another patient who was operated upon 
at the age of "’7 years for an extensive leiomyosarcoma has been 
well for over five years and m view of the relative low grade 
malignancy mav possibly be cured Another pauent who had an 

adenocarcinoma w ith gland metastasis has lived four and a quar 
ter years with no evidence of recurrence Two patients have 
lived two vears without recurrent tumor and 3 have been well 
for more than a y ear 

As would be expected the principal cause of death immc 
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diately following opcntion was peritonitis (Table 1) Perhaps 
in the future some of these deaths can be a\oidcd b> intra 
abdominal sulfanilamide Onlj 2 pincnts died of sbocb 
gratifying m \iew of the magnitude of the opcntion and the 
extreme age of many of these patients Well controlled anesthc 
SI 2 the use of blood transfusion md the absence of operativ e 
trauma will do much to present shock All of these patients re 
cened blood transfusion during or after opcntion 
In this paper no attempt will be made to discuss diet It is 
gratifying to see these patients acquire an appetite and soon 
return to an adequate diet They ha\ e little digestiv e discomfort 
are able to maintain nutrition and in most cases cmitv on their 
usual activities 

Occasionilh following discharge from the hospital a paoent 
develops some constriction at the csophagojejunal anastomosis 
This IS due to scar tissue contraction at the stoma Difficulty m 
swallowing solid foods which is the chief complaint can be 
demonstrated readily by fluoroscopy w ith a small amount or 
banum Difficulty of this nature does not necessarily mean re 
current carcinoma and it can be corrected by simple dilatation 
'vith an olive tipped bougie 

SUMMARY 

Experience and surgical judgment are necessary in the sel« 
tion of patients with advanced carcinoma of the stomach who 
uould be benefited by total gastrectomy Removal of the 
turn IS suggested along w ith splenectomy as indicated in selected 
cases Total gastrectomy is consistent with life Digestion and 
nutrition can be maintained and reasonable health may be ex 
peered 

The operative mortality m 55 cases was 32 7 per cent A few 
patients are reported to be well two three four and five years 
following total gastrectomy 
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Estrogens »n ih catened al rtion 
Feb 31 

therapeutic role m gync ology 
Feb 113 

Estron n unne ssaj June 847 
Esophthaljno hypcnhy'j-oidi m and 
fnte 1 69 

Exira^oc 1 r mu les injur es Apnl 
438 

E t emit s injum amput t ns in 
elauon to Ap li 534 
r frigeration method i Ap I S5J 
Eycl d b ms Ipr 1 4 8 
for sn bod e m Ap il 428 
njur s April 424 
nc\ re ton of Hugh teclnc 
Ap I 436 

f \ es dres ngs Ap tl 40 
eiu le ti n / Apr 1 4i8 
fore gn b d s n Apnl 408 417 
njur cs Apr I 404 
r d at on Ap il 410 4U 
t ar hemic 1 Ap I 410 
surgen nontraum tiz ng Ap I 424 

Fascioto iy for hern t d nucleus 
pul[ s s Apr I 46/ 

Fcm r fractu es nc k f esh s b 
tr cl anter c ost tomy f r 
F b 2II 

Sm th Pet tsen na 1 in Ap it 
5 0 

lo r thirl amputat om at Ap I 
550 

F br ds of utcru ind cat ns for 
opcrati n Feb 5 

F bola fractures St der splmt ui 
Ap il 599 

Fissures anal Feb 255 265 
F stula an I Feb 55 283 


Fisnil b li ly internal spontaneo 
Jine 717 

summary ol 3 c ses June 
0 

pan reatic avo d ng in re ection of 
panciea June 760 76 
I FJ ids admi strat on ind can ns n 
traum tic surg r\ Ap I 313 
F rceps del very local nfiltration an 
esthesia for Feb 154 
U H tt in placenta pra v a Feb 
50 

r cm amputit ons Ap I 543 
locign bodes in eye Aprl 40s 41’ 
m C) cl ds i4pn/ 428 
in \ r wounds Locator fi d r 
Ap ,l 315 

F acrure d s! canon of n ck Ap I 
%9} 

Fr ctur comp und tr atm nt m 
r njut d Feb ’05 
man g tn nt n \ ar d 317 
of f mur n ck f e I subtroch n 
t ic este tony fo Feb 211 
Sm th Petersen nail n Apnl 
520 

f fibu) Stader pint in Ap I 
599 

f os cal IS Stader reduce on fi a 
t n $pl nt n F t 91 
>t nb Ap A 476 
of skull Apnl 380 
f fine Ap I 439 
of t b ext r al tuberos t\ rip I 
506 

spine Ap I 501 
St de spl nt m Ap il 599 
Fr St I tc Ap I 366 

G LULADDE car ma d foioss 
/ ne 656 

I s ase Sec al o Cl olecysMis and 
Cbolel fh St 

coron ty he rt d sea e and d n t 
enti i 0 June 660 
diagnoss June 654 
pm f all rg c r c n s mulat 
fu e 859 

po toperat y med cal tr tm t 
JiiTie 65 4 657 

f nlty % s al ation or n nvisual m 
t n of surgery tn cases f 
669 
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Gallbladder hulrops June 85 } 
opentiom statistical rcMcu Uhc\ 
Giituc June 644 

ynall stones m \s,th patent mwe 
auct Jtine 697 

Galistones See also Cfcoicbt/ wni 
silent J»/e 
gan^ene April 3so 

xr*””' "”''8”""' 

spltntctom^ Nuth June 908 

of 

pancreas June 7 j 9 

S,°,r 800 

« ^feremnl „m„val of po» 

} " of^^trachca before and after 

g"!?,™ /"« 6S6 

X 354 “ 

cSonn°J'“ ""’Po'^'on Apnl ,so 
o“„"ne amputations April 545 

Gi?. '^Pr.l }4l 

G nccograph^ Feb 165 

operations indications 

1 °'”’ ■nffltntron ones 
rbcsia m Feb 14 J 
symposium on feb i 

<J‘agnosis in Feb 16$ 

Hmd '"lories ampmauons in Apnl 
Head ininrics Apnl 377 
'P'lepsy from Apnl 393 

Hean j° 'P" f'""" '^P”f ’Of 

disease cotomts callbladder 
e>"fere„,.a..„„ 

^ "°dular goiter unh 

^ presence of Feb 

primary hs'perths roi lisiti simu 
iatmg June 772 
V unds April 48} 

80 81 ^ resuscitator Feb 

’’XT'sr o' 


Hcnnuinia cpipcnostca! « ssif\ mg 
of },ncc / eb IP"* 
subdural Apnl }84 
Hcni<ipt\sis in chest diseases Jtiiu 
8J9 

Hemorrhage control in placcnti 
pries 13 Feb 49 
tn thoncic m)iirjcs April 4 7 
intracerebral iraunmic dclasel 
April 3s; 
ob retneal / cb 91 
plisnii in April }}r 
postpartum Feb 91 
management in home I cb S’ 
retroperitoneal April 571 
shock in 4pril } 7 3J5 
subdural April J84 
transfusions m April J’7 )J 6 
Hcmorrhapic disease of newborn 
Mtamin K in Feb 8 ’ 85 
Hcmorrhoidcctoms F b Vi 
clamp and cauicrs methed Feb 
’82 

and unirc technic beb ’78 
ligature operation Feb ’76 
\\ hitchcad operation modified 
Feb 279 

Hemorrhoids Feb ’55 273 
cxtcrml thrombosed Feb 283 
Heparm m thrombophlebitis June 
840 

Hc} aiicojejvmostomv June 711 
Hepatitis common duct CKploratton 
in June 698 

m biliary tract disease June C4l 
Herniation of inters crtcbral disl s 
April 46} 

rectal nto rcvealin" casts Feb 
247 

Hemioplastic operation mtrasphmc 
tcnc Feb 247 

Hij amputations at or near Apnl 
550 

Hoarseness in chest diseases June 
8’4 

Home obstetrics Feb 44 
Housemaids knee Fel 197 
Hughes technic for crettion of nesv 
losscrc)c!id April 436 
Hsdroma subdural Apnl 388 
Hs Irops of gallbladder June 853 
Hs pcipituitanstn hv-perths roidism 
and June 77 
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Hj-jicnension ivpenhjr dsm and 
June 770 

recurrent Ji ne 777 
Hypenens e to eyn of pr gnarwy 
Feb 11 

H)pcni\rodsm b rderl n d g 
n IS Jffie 767 
ndaced / me 775 

Hj poprotc ncm surgical patient 
amm id therapy m Jane ^S1 
Hsstcrect upra agnal Feb 67 
H\sc rosalping graph> Feii 176 

Ittms reg nal d gnosis Jtnt 96i 
surgic I management nd results 
of op r tion fi ne 873 
Indgestiort gue %mptoms sgrsifi 
canc f me 64’ 

Inf nt n born immed are care 
Feb t 

resuscit tion of Ftb S5 78 
Infected ounds Apnl 3+4 
Infection penheptc and ncra 
hep tic po toperttjve Jme 730 
sur^ 1 Ap il 344 
Infiap t JJ r far pad J on Feb l6i 
Injuncs abdem nal Ap tl ffd 
arreres Apr! 318 
ch 8t Ap I 46S 

extremit es amput cion n relation 
to Ap I 534 

r frigerat n method in Apfl 
' 553 

ej I ds I 4 4 
e\« Apr/J 404 
head Apnl 377 
kn )o nc Ap il 407 
Insul n n d ab t pre and post 
op r t Ju le 83 1 63 
InrcrvertebraJ d sks hcrrtiat n April 
394 463 

Intestine scute c nd t n of disg 
no IS /( tie 854 
large njtir Apr I 565 
small in)u s April 56’ 

Intrac r bral hem rhag ir uroatJC 
delayed April 389 
Intrabepit infecti ns po topeiatj e 
June 728 733 

Intraspl inctenc hermop! t c pera 
ton Feb 247 

Iodine m d agnos s f hj-penhy 
loidsra Jntc 776 


Jaovoice, c mm n duct explorat on 
n June 695 

Ja ndiced patient preparat n lot 
pmtian Jt ne 673 
Jejun jejunostomy m resect o f 
pancreas June 759 760 

Ke* Tins e \ gophtb Im s April 432 
neufoparalvc « -iprl 412 
Knee y nt d rangem nt surgery of 
Feb 181 

d slocat ons Apr ! 501 
vtensor apparams ruptur f 
Apnl 5W 

nfrap t IJar fat pad les ons Feb 
191 

njur e Apr / 497 
1 g m ntous i«n Feb 19 
Ap >1 499 500 

loose bod es >n Feb 194 Ap I 
504 

OSS f) ng p periosteal hemst nu 
Feb 192 

s m lun r art lage I u F b 
188 Ap t 501 503 5W 507 
turn rs Feb 199 
Krda pproach to knee joint Feb 
202 


Labo analg s nd anesthesu n 
Feb 74 

tl c rd c f fi 4 
fi home Feb 48 
conduct of n c ril ac pat ent Feb 

41 

in h me Feb 45 
cycloprop n an sthes i for Feb 


S9 

d It t> room s t up d ring 
time Feb 133 

local jnfilirat n anesthes a *or 
Feb 153 , , 

L boratory aid n d auno 
r nal turn rs Jt ne 845 

L cerated n r es ar r t r pair ot 

Ap il 487 

Lac rat ons of rter s Apr I 3w 
of bra n Apr / 390 . ^ 

of brth canal repar etc! pro- 
pane for Feb 6 
3 Si ndltcton anSchesJ 
for jFfi 155 . i . o 

of <*est all nd lunsp Aprl 4 v 
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Lacerations of cjelids April 430 
of heart April 484 
Lateral ligaments injuries April 499 
Leg amputations April 545 
Lens injuries April 420 
Ligamentous injuries of knee Feb 
195 196 April 499 500 
Liter infections m and about post 
operative June 728 
injuries April 567 

Local anesthesia m obstetrics and 
g>TiecoIog> Feb 143 
tissue metabolism April 552 

foreign bocl\ finder April 

Loose bodies m knee joint Feb 194 
April 504 

Lumbar puncture m probable brain 
tumor cautions June 795 
Lungs blast injuries April 48i 
lacerations April 479 

MedUshnal flutter April 473 475 
uediotarsal amputations April 548 
‘Vienmgioma June 797 
‘Menopause artificial estrogens in 
Feb 118 ^ 

estrogen tlicrap) Feb 116 
Metabolism local tissue April 552 
'bles operation for carcinoma of rec 
turn Feb 135 

Morphine in bums April 3 is 
m shock April 325 
"ar injuries April 318 
'^438*^^ injuries April 

M)elomalacia April 393 
I'ljoma uterine mdications for on 
eration Feb 5 ^ 


'^ail Smith Petersen in fractures 
neck of femur April 520 
^ post traumatic Ap 

'^'Cck fracture of April 445 
iracture dislocation April 391 
'<cr\e block sympathetic of lov 
ettremtt) April 363 
of upper cxtremiu April ■ 

''sS9°“’ traumatic Ap 


Nertous system effects of trauma on 
April 377 

Ncurocirculatorv asthenia hjpcrth\ 
roidism and June 767 
Neuroma acoustic June 798 
Neurosis postconcussional April 399 
Newborn hemorrhagic disease \ita 
nun K. in Feb 8’ 8> 
immediate care Feb 73 
resuscitation of Feb 55 78 
Nucleus pulposus ruptured April 
394 463 

OusTETKic-AL hcmorrhagcs Feb 91 
Obstetrics c\ clopropane anesthesia 
in technic Feb 59 
dclis cry room set up during w ar 
time Feb 133 
in home Feb 4> 
local infiltration anesthesia m Feb 
143 

parasacral anesthesia in Feb 160 
ssmposium on Feb 1 
Mtamin K in Feb 85 
Ophthalmia sympathetic April 422 
Orbit injuries April 437 
Os calcis fractures Stader reduction 
fixation splint in Feb ^91 
Ossifying cpipenostcal hematoma of 
knee Feb 192 

Osteochondritis of 1 nee joint Feb 
194 

Osteochondromatosis of knee joint 
Feb 194 

Osteotoms subtrochanteric for fresh 
fracture of neck of femur Feb 
211 

Ox an hormones therapeutic role 
I Feb 113 

I tumors diagnosis laboratorx aids 
I June 847 

I indications for operation Feb 

7 

Ongen administration in shock 
April 325 

Packing of uterus m postpartum hem 
orrhage Feb 93 

Pain abdominal of allergic origin 
June 857 

m chest diseases June 820 
xtsccral \ ith skin manifestations 
June 858 
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Pancreas car n ma diagnos s June 
730 

n j und ccd pai ents June 742 
n nonjaundiccd pauencs June 
739 

r section one stage June 759 
p c al problem in June 753 
t 0 statre June 757 
tumors diagnos June 847 
vounds April 570 
Pancreatic fistul a o d ng in rcsec 
tjon of pancrca June 760 76’ 
Pancr aticoduod n 1 resccuon lot 
care noma of pan rcas June 758 
Pancr aiicoduodcn ctom^ on tage 
Jwe 759 

P ncr r u comm n duct c pi ra 
t n in Jt ne 698 
n bil rv tract d ea June 640 
Paras c«l anesri es a in obstetr s 
Feb J60 

P rathj ro d gUnd turn rs i gn s s 
1 boracofj d Jtmt 846 
P ra ertcbtal lumbar n(c i n m 
acut thrombophleb t / ne 
837 

s)inpaf]ie t my n ct ron throm 
I ophi \x.i Jin 840 843 
P rk nsoRS (bsc sc hvp rthsrod sm 
nd Jine 773 

Pat lla art u5 t ng urf c fra tort 
of Apr I 508 
cl undritfS Feb 394 
d loc t ons April 505 5l4 
excis on nd at ons f t April 
506 515 

P I cond tions acute d gno 
Jure 852 

nf ct ons nice ons f r p ra 
X on Feb 8 

Penic i! n in nf tc I ound Apr I 
351 

Pept c u!c r perforated d agno s 
June 855 

P nhepati inf ctions po top r t 
June 728 

Ph sphatasc ads rum estim t on 
Jtne 848 

Phjsologc states acute th ab 
dominal symptoms / me 855 
Pineal gisnd ram rs d agn sib 
oratory a ds ]i ne 646 
Pineal ma Ji ne 799 800 


P togofTs osce plasi c mputat n 
Apr I 549 

Pt cjn in thr ten d abort on Feb 
23 

P tmtary adenoma Jw e 799 
gland turn rs d agnos hborat ry 
a ds June S45 
I^acenta prac a Feb 97 

m nag men: m home Feb 49 
premature d wchm nc Feb 10 
management in home Feb 52 
T tain d ith hemorrhag fe^ 96 
Pla im esc mat n of amount r 
«ju red Ap il 337 
n bums April 329 57S 
in Icnorrhage April 336 
In si ock Ip I 335 
me of ndc tons for Apr I 559 
P leum n ct mv total f r bron h 
gen arc noma management of 
bron hal stump Jine 881 
Pneum p rt neum tra sabdonunil 
Feb 17 

Pn m ro nrg n graphs Feb 377 
I eum d raxmclest n|urcs April 
478 

f n n Apr I 474 473 
P mo wnc dos ge f r sp n I an » 
tl s J ne 683 
P pi teal bursiti Feb 196 
P rro p ration local infiltran n an 
c thes f r Feb 158 
Po tc n u on neuross Ap il 399 
syndr n Ap I 597 
Posrpartun Icmo hage Feb 57 91 
P cgn n V hy p rten r em a of 
Feb 11 

n ca d c pat nt Feb 55 
Pr gnen o Ion n thr at ned abor 
non Feb 29 

Pr t^ r t care mb! n tr ct sur 
gery Jt le 678 
Prep tellar burs r s Feb 197 
Pressure dr s ngs in burns April 
383 

Prt^ ter ne n thr at ned abornon 
Feb 26 

Prol p of cord Feb 54 
Pro t re turn rs of d a os s labota 
tory a ds / me 848 
Psychtmeur s traumatc ersus r 
game injury April 589 
Pyu stcr 1 prin arv /> ne 696 
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Raduttov iniuries of e\es Apnl 
410 411 

Ra>na«ds syndrome Apnl 365 
Rectum anatom> Feb^ 2S6 
carcinoma Feb 221 
abdominoperineal resecuon for 
Feb 235 

decompression procedures Feb 
244 

inoperable Feb 244 
resection of colon for Feb til 
hermauon nvo rcvealinc cases 
Peb 247 ^ 

^'^gerj of preoperame prepara 
tion Feb 260 
'vounds April 566 
Refngeration anesthetic technic 
^pTil 375 

method m treatment of extremicv 
mjunes yfpnf S5J 
R^ional Ueius diagnosis June 862 
surgical management and results 
of operauon, June 873 
Kcspiratjon establishing m newborn 
Feb 7S 

paradoxical Apnl 472 
Resuscitation of newborn infant Feb 
SS 8 

Reuoperitoneal hemorrhage Apnl 

Retrotersion of uterus indicauons 
mr operations Feb 3 
^bs fractures Apnl 476 
Roentgen diagnosis of regional deitis 
June 865 

treatment of infected wounds 
April 351 


^Lp wounds Apnl 379 

oartUages lesions Feb 
188 Apnl 501 503 504 507 
serum acid phosphatase estimation 
June 848 

uclness acute abdominal pam in 
June 860 ^ 

Shock ■Ipnl 33J 
m bums Apnl }->8 577 
m hemorrhage Apnl }27 
mmvenous fluid therapj m Apn! 


sgns of early Apnl 323 

39r‘”' “"""B 


Shock traumatic prevention and 
treatment Apnl 321 
treatment in home Feb 54 
Sigmoid carcinoma resection of Feb 
233 

colostomy for carcinoma Feb 231 
Skin allergic diseases visceral pam m 
June 858 

Smith Petersen nail m fractures of 
femoral neck Apnl 520 
Sodium chloride indications for use 
in traumatic surgery April 331 
340 

Skin grafts in bums Apnl 586 
Skull fractures April 380 
Sphincter anal divnilsion of Feb 
264 

Sphincterotomy partial Feb 269 
uedge excision with Feb 269 
Spider bite black widow acute ab 
dominal pam m June 860 
Spinal anesthesia for biliary tract sur 
geiy June 681 682 
fractional or continuous June 
687 

cord injuries Apnl 390 452 456 
Spine fractures and dislocations 
April 439 

fusion for herniated nucleus pul 
posus April 464 466 
Spleen wounds April 569 
Splenectomy with gastrectomy June 
908 

Splint dressing anal Feb 270 
Sputum m chest diseases June 818 
Stader reducuon fixation splint m 
fractures of os calcis Feb 
291 

of tibia and fibula April 599 
Stcnlizaiion local mfiltrauon anes 
I thesia for Feb 159 
Stiibcstrol m amenorrhea Feb 125 
in bums Apnl 583 
in menopause Feb 117 118 
Stomach carcinoma total gastrec 
tomy for June 90’ 
injuries Apnl 561 
Stneture of bde ducts benign causes 
and methods of repair June 

701 

of common ducr fin hng low er 
end of cut common duct m 
Jime 714 
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Sabdiaphrapmat c abscess poSitopen 
tj /une 7Z9 

Subdura) hematoma Apnl J84 
hemorrhage Apn! 384 
h)droma Aprst 588 
S bbep tic mfecrion p stoperative 
} me 7J0 

Subscernil go fer pos tjon of trachea 
before and after r<mo^ { fane 781 
Subtroch nteric oste corny for fresh 
fra tur f neck of femar Feh 
211 

Sulfon nudes n burns Apr I 51$ 
584 

n wounds 4p li J4S 
Su^ravag nal hj tercet mj techn 

Surger> traumat smposium on 
Ap»' 513 

\ ir tr nds ti Apr) 3}4 
Sutur { lacerated act ri s April 
361 S62 

Sv ml lepharoti trautnacic April 450 
45 

Svmp the tomy para ertebral in 
ebr me thromb phlcbins //ae 
840 843 

Sj mpatheuc ophth Im a April 412 
Syna la cf knee )o nt Fei i96 
April 497 SJO 

T AjpovADE card Ap li 476 
arsometaiaisal mputation 44rrJ 

tI a tuin rs diagno s J me 848 
hfombophi bit acut fine 855 
chr nc June 859 
d agnosti methods and selection of 
treatm nr }i ne 85S 
Th)<rod gland tumors dagno is 
/ime 847 

Tibia fractur wmal tabrosw j 
April 5(K ' 

plateau April nil 
spne Ap it 501 
Stadet splint in y4prj/ fW 
Thorac c duct injune Apnl 485 
Thorax See Cfceit 
Tobacco smoke m bums April S85 
To s amputati ns Apnl 547 
T xemia bypert nsi e of pr gnaiKj 
Feh 11 

of boms April 578 


Trachea ptw uon of before and after 
remo al of sub i rnal goiter /i ne 
81 

Tr nsfusions n hcmonl act Ap it 
327 35« 

Tfsnsponat on in spinal injury Ap il 
440 

Trans ctse colon coItKtomy for car 
c noma FeP 2 9 

Ttaum effects on nerve s siswn, 
4prl $77 

Traumatic fes ons of atter s April 
}58 

p ychone roses ers s oiganic m 
jar} April 589 

shock pftsentJon and treatment, 

/IpTt 515 

$ti^er> symposium on Apt! 333 
sounds of abdomen April 556 
Tumors scoust c /r ne 797 
I of adrenal gland diagnose hbort 
I tory aid /une S45 
! of brain 6 ) gnosis and prognoss 
1 /line 793 

n p scnce of normal air stud t 
ftme €03 

[ of knee joint Feb 199 

f 0 art md cations for operation 
Feb 7 

Tjrotidme /fp if 554 
Tjtothncin Ap tl 5*^4 

UiiCER artccial April 373 
pa nful of anus Feh 65 
Unne estrone in assaj of Jime 847 
Uterus fibroid nd cat ons for op* 
erat on Fe6 > 

pa king in postp rtum hemorrhage 
Feb 93 

retro era on ind cations for opei 
Qons Feb 3 
ruptu e Feo 94 

V iVAt, sm ar in threatened abor 
non Feh 32 

Vagin us po emenopaus I trog la 
n Feh 321 

Venogram a thrombopbleb t s /« e 
836 841 , 

\ entnculograph c st«d es no^i 
bra n tumors in p e^en of /“Tie 
803 

V nebra See Sp ne 
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\ literal pain «ith sbn mamfcsra 
uons June 8^8 

Vitamin K climcal use in obstetrics 
Feb 85 

in hemorrhagic disease of new 
born Feb 8’’ 

Vitamins preoperame use in jaun 
diced patients June 675 


"''^j'*^™“l>n]uncsofejes Apr,! 

surgerj trends in April 3fj 
rounds management April 314 
disease June 825 

'VTmehead operation modified for 
hemorrhoids Feb 279 


Wounds abdominal April 536 
infected April 344 
Carrel Dakin treatment -Ipn! 

344 

chemotheraps April 34 
gramicidin in April 354 
penicillin in April 351 
anc peroMde in April 34s 
of heart April 483 
shock in April 3‘’1 
thoracic April 468 
«ar management April 314 
Wnst lacerated ncncs at repair tf 
April 487 

\ RA^ diagnosis m gjnecolo^s Pel 


Zinc ncro'cide in Mound tlicnin 
Apr,) 348 ' ^ 
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TENOSUSPENSION OPERATION FOR RECURRENT OR 
HABITUAL DISLOCATION OF THE SHOULDER 

MELVIN S HENDERSON 

A shoulder joint m'i\ be s'lid to be subject to bibiiu'd or re 
current dislocation when dislocation occurs irregubrK as a 
result of some tnvxal \ oluntary manipulation or effort on the 
part of the patient A number of patients encountered 
Chnic hate experienced hundreds of dislocations and the chiei 
purpose of this paper is to record the results of fiftv nve teno 
suspension operations performed at the Clinic on fiitv one pa 
ticnts through a period of eighteen years 

ANATOMIC CONSIDERATIONS 

The shoulder joint is a true ball and socket joint uith the 
ball much larger than the sod ci onlv a small portion 
surface of the head rests in the sod et at anv one time The 
socket IS formed by the glenoid fossa of the scapula 
shghti) deepened by the cartilaginous fibrous rim called the 
glenoid labrum 1 his nm reccml> has recen ed renew ed 
non and detachment of a portion of the rim from the glenoid 
process has been considered b> some authorities as the basic 
cause of recurrent dislocation The capsule of the joint is lax 
and permits of an extraordinary range of motion This range is 
so great the wonder is that dislocaoons are not more common 
The reason for the comparame rant> of recurrent dislocations 
of the shoulder is that the phv and interchange 
forces are so well s>nchronized that protection is attorded by 
the muscle balance and tension Some anatomists believe the 
negative pressure m the joint helps also In my opinion when 
recurrent dislocations occur something has gone amiss with 
9 7 
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this stabilizing muscular balance However to siv which mus 
cles are at fault or why such an incoordination should develop 
IS another story 

The shoulder joint is covered (Figs 241 242 and 243) over 
all by the fan shaped deltoid muscle Its action is to aid in 
holding the head of the humerus in the glenoid fossa The 
tendons of the supraspmatus the infraspinatus and the teres 


Suli p a 3 



g Anterior mc%\ of scapula showing insertion of subscapulans and 
teres nia]or muscles 

™nor muscles are insened into the greater tuberosity of the 
umerus The> tend to strengthen the capsule superiorly and 
posteriorly and tend to hold the head m the sod et One would 
cvpect the supraspmatus to hold up the head more than the 
ot ers The lessor tuberosity of the humerus is situated an 
enorly and on this is inserted the strong rather flattened thin 
endon of the subscapularis muscle No other muscles are in 
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serted ittto the capsule part of the triceps muscle has its origin 
at the low er margin of the glenoid fossa but m no %v3y docs 
tins strengthen the capsule The weak portion of the capsule 
hes betw een the insertion of the subscapulans and the origin of 
the triceps on the lower glenoid maigin The superior and in 
fcnor glenohumeral ligaments are attached high on the an 
tenor margin of the glenoid cavity and close to the origin of 
the long head of the biceps muscle thus they give no real 
support to the weak anterior inferior portion of the capsule 
Man differs from the quadruped m chat there arc no strong 
anterior ligaments to prevent disphcement of the head of the 
humerus The long head of the biceps is credited with con 
tnbuting support to the shoulder }omt Running as it does from 
the cop of the glenoid rim down through a groove m the hum 
ecus to be mserted into the radius this tendinous stnicfore does 
gw e some support 

SYMPTOMS SIGNS CAUSES AND PATHOtOGlC FEATURES 

A patient who is subject to recurrent disiocation of the 
shoulder is constantly apprehensive the degree of his appre 
hension depending on the number of dislocauons he has sus 
tamed When the shoulder becomes dislocated the patient is 
immediately incapacitated because of the severe pain The ob 
jecuv e signs are a depression beneath the acromion process fiat 
^ tening of the shoulder fullness just below the coracoid process 
slight abduction of the elbow from the side of the body and m 
crease in length of the arm 

The history given by many patients is that dislocation occurs 
most commonly when they abduct the arm and reach forward 
as to a shelf on which rests an object which they wish to tal e 
m hand One patient reported that his first dislocation occurred 
as he jumped over a fence and raised bis arms as one docs m 
such an act m an effort to maintain balance In an effort to de 
termme the cause of the initial dislocation particularly m sports 
I found by reviewing our records that football basketball 
handball swimming and diving hockey boving and vresding 
were mentioned but bowling vvas not This is interesting be 
cause Davis exercises which will be described under treat 
ment involve the muscles used m bowling Strange to say no 
patient volunteered the information that a dislocation occurred 
while playing golf 
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Bankart' has insisted that the morbid anatomy in this con 
dition IS definite He expressed the belief that the lesion is a 
detachment of the capsule with or without the glenoid labrum 
from the anterior lip of the glenoid cavity He maintained that 
the dislocation is directly anterior and that it is produced bv 
direct violence to the shoulder or arm from behind This can 
occur but It IS by no means as common as the usual mechanism 
which comes into play when the arm is held somew hat abducted 
and forward, with the hand in pronation thus forcing the head 
of the humerus against the weak anterior infenor portion of 
the capsule Bankart did not directlv state that recurrent dis 
locations follow traumatic dislocations of the anterior type 
which he described and chat they do not follow the more com 
mon type of pnmary dislocation in which the head descends 
first and then slips up beneath the coracoid process Still the 
imphcation seemed to be that the foregoing was his belief 
Another author to whom I wish to refer is Eyre Brool of 
the Bristol Royal Hospital Orthopaedic Service He operated 
on a Woman thirty six years of age who was subject to epi 
leptic seizures Unfortunately at the close of a Nicola type 
of operation for recurrent dislocation of the right shoulder 
done under anesthesia the patients heart stopped she could 
not be resuscitated and death ensued Thus an opportunity for 
a complete examination of the shoulder joint presented itself 
yre Brook demonstrated the detachment of the capsule from 
e rim of the glenoid cavity and its complete failure to become 
re ^“^ched He continued, saying that although the lesion de 
cn ^^d by Bankart was not universally accepted still no other 
esion had been reported so consistently by those who exposed 
e anterior margin of the glenoid cavity Eyre Brook also 
ommented on certain bony deformities mentioned m the litera 
re His observations failed to reveal any etiologic significance 
|n what has been referred to as the hatchet’ deformity This 
a Varus deformity, with some elongation of the neck of the 
supposed by a cam lil c action of the head of 
An against the anterior capsule to favor dislocations 

rcD^^ deformity noted by Eyre Brook in the case he 

notching of the posterior surface of the head a 
be infrequently encountered The notching cannot 

operation earned out through anterior m 
ns but It can be demonstrated by roentgenograms taken 
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from above with the arm in nudrocation m the coronal plane 
Some contend that this may be a congenital defect but it prob 
ably IS the result of the position that the head assumes resting 
against the anterior nm of the glenmd fossa when the disloca 
tions occur It is most likely a result of rather than a cause of 
the dislocations As the notch becomes deeper and the diameter 
of the head less die dislocations are made easier because the 
capsule IS too large tyre Brook s contnbution is in support of 
Bankart s lesion as the tansc of recurrent dislocations 

At the Clinic we have had roentgenograms of tlie shoulder 
taken in all our cases but hede of consequence has been noted 
Recently we have had two views made one from above with 
the arm in the position of midrotation and the other the ortho- 
dox anteroposterior view Most of the roentgenograms have 
been discarded as negative but a review of our later cases shows 
that there is occasionally a defect or flattening m the postenor 
portion of the head of the humerus AVc have not noticed the 
so called hatchet deformity mentioned by Tai-emier 

TREATMENT 

Treatment falls into t%vo groups nonsurgseal and surgical 
treatment 

Nonsurgicai Treatment 

This consists either m the wearing of some type of apparatus 
to preient abduction of the arm or the carrying out of a 
regimen of eKercises There js some hope that by the patient s 
caking care to avoid the movements ivhich produce the dis 
locations over a long enough period cure will be effected 
However such avoidance is irksome and few will endure the 
mconieniences Systematic cxerascs may offer more than has 
been appreciated in the past Davis has offered a definite pro 
gram of exercises preceded by strapping w ith adhesive tape to 
restrict motion l^us far his cases are too few to pro\ e the 
efficacy' of the measure and it only can be hoped that he w«l 
have more to report on this method of treatment in the future 
The goal at which he aims is overdevelopment of the internal 
rotators by exercises consjstmg of a thrust of the arm acro^ 
the abdomen and downward toward the opposite thigh with 
the forearm pronated The urasclcs so exercised are the an 
tenor portion of the deltoid the pectorahs major the sub 
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that from that time (three years previously) i 

locations and in his opinion the shoulder was normal 

Surgical Trealment . 

The operame procedures ^“Seusted are many Tat 
paper considerable attennon avas gnen to ^ . . 

A brief description of that procedure is as fo o\ , j 

antenor incision is made and the To 

betneen the deltoid and the pectotaUs major 
torahs major is partially separated from the attached 

exposure (2) The tip of the coracoid process, " . '^lahs 

short head of the biceps and the ongin of the of 

IS turned doivnward and pulled internally ( ) , , . jj 5 

the subscapulatis, a broad flattened stracture ..(jerted in 
insertion in the lesser trochanter and hhesjise i , , 
ward, thus exposing the antenor aspect of tl „ , ^j,c 
The exposed capsule is opened and , to,— ,c then 

glenoid labrum Mill be found detached (S) The ^ . ^^d 

sutured to the bony margin This is not in P j ,,vith 

should not be undertaken until one is thoroug > rj,nrouBh 
the anatomy Banlarts operation is m 

and complete capsulorrhaphy Tvidcntlv capsulon p y ^ ^ ^ 
formed in the past was not sufficiently extensive o 
m his Mork on capsulorrhaphy hinted at but neve q 
scribed the lesion indicated by Banl art oernsal 

Best and Inman of the Un.veis.tv of Calfm.a after peras^^ 
of the arguments contained in Banl art s last a „uj„«r one 
to give his operation a trial Their paper is an exeunt one 
dealing particularly with the anatomy “''Lf™ ten ^patients 
cussion of the pathologic chatacienstics Ih . , 

were observed from six ueeks to thirty nine mo 
opetanon Tliminating the patient ‘ntly operated 

served six vveeU following operation as too a mtients 

on to support judgment in regard to end teso ts onera 

remain observed from seven to thirty mne mon 
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tion Onlv one patient an epileptic sustained recurrtnee of the 
dislocations 

If Bankart is correct and his observations were carefully 
made and hate been substantiated by others then it would be 
logical to assume that his operaave procedure should be um 
\ ersally adopted Howc\ cr as has been said it is a more or less 
formidable procedure and it mav well be worth while to con 
sider the good results reponed following other simpler opera 
tions avhich do not paj heed to the pathologic conditions de 
scribed b> Bankart 

Nicola ° has taken advantage of the course of the long 
head of the biceps through the groove in the humerus and has 
used the long head as a suspending ligament for the head of 
the humerus He and others have recorded excellent results 
following his operation Roberts has modified Nicolas technic 
m that he does not pull the upper part of the divided tendon 
up and then pull ic down through the drilled humeral head 
into the groove he scarifies the tendon and places it back in 
the thoroughly freshened groove Burnet has reported favorably 
on this operation Another ingenious operation is that of Carrel! 
He severs the long head of the biceps transfers the distal pot 
cion CO the shore head and lengthens the proximal portion of 
the long head of the biceps tendon by attaching to it a stnp 
of fascia lata This strip is pissed posteriorly through the axillary 
\ space and is fastened to the acromion process acung as a sling 
Ifor the head of the humerus 

In an excellent article written in 1939 Gray concisely re 
viewed the whole subject and in particular the treatment He 
referred to Young s operation of dividing the tendinous por 
tions of the insertion of the pecioralis major and the lanssimus 
dorsi muscles ’Many years ago at the Chmc we tried this 
method m two cases and neither patient was cured The bone 
blocl operations are ingenious but I have had no evp rience 
with them The object is to increase the anterior hp of the 
glenoid fossa by a sort of bony block as in Edens Speeds 
ind Hildebrand s methods or to increase the sire and length 
of the coracoid process for an anterior block as m the opera 
non of Bizy and Calvet and m tint of Oudird Gray con 
nnued mentioning the operations of Nicola Roberts Groves 
(in axillarv shng of fascia lata) Gallic and LeMesuner’ 
weaving m an attempt to strengthen the inferior glenohumera 
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ligament) and the tenosuspension operation that bears m\ 
name^ Gray favored Banlarts procedure Ilowcter in 
his discussion of results the following interesting statement was 
made It appears from the literature that nearl) all the opera 
tions described gi\e ver) good results His unfavorable com 
ment on the Clairmont muscle sling operation coincides with 
our experience at the Clinic Although Grav favored both 
Gallic s^^ and Bankart s operations he admitted that thev neces 
sitate formidable dissection and arc not simple to perform lie 



? 244 Cannulated drill inserted o\cr the Kirschner guide wire Trocar 
and cannula aid passage of the tendon through the bone 

offered no proof that the results are better than those obtained 
Cli ^ ^^*^^suspension procedure Consequently we at the 
^ nic have decided to continue to emplov our tenosuspension 
^peration The objection to the necessity of removing a piece 
IS tendon from the leg in the tenosuspension procedure 

i-K.. It requires but a short time and can be done 

“trough two small incisions 

lust Operation —The tenosuspension operation is 

signifies namclj a procedure w hereby the 
o the humerus is suspended bj means of a piece of tendon 
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1 he operation is entirely extra articular and the object is to 
provide the shoulder with a ligament which will prevent down 
ward and forward displacement of the head of the humerus 
The tendon is placed in the form of a loop with an anterior and 
postenor sling 

The technic of the tenosuspension operation is simple The 
patient is placed on the side between sand bags with the 
affected shoulder uppermost General anesthesia is used The 



fig 245 -Ins non of tendon a b and e 

shm IS prepared in the ordinar> manner and the foreirm and 
hand are wrapped in a stenle sheet so that the arni can e 
moved at will The leg on the same side is prepared ^ ^ 

knee dow nvv ard One of two methods of incision in the shou ^ 

ma> be used (1) The saber type of incision may be ma e 
whereby the skin can be reflected away from the area to 
exposed (2) Three or four small incisions for evample 
front and one in back may be used in operating on women 
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should be remembered that the smaller the scars the better 
satisfied the patients wiW be Holes are then dnlled through 
the acromion process and through the upper end of the humerus 
lateral to the joint line about the region of the greater tuberosit> 
(Fig 244) A Kirschncr guide uire IS used and over this a 
cannulate dnll is inserted To facilitate drawing the tendon 
through these rough bon> channels I hav c used cannulas such 
as are represented m Figure 24 j or a iMacc) tendon puller 
(Fig 246 a and b) Through two incisions such as are repre 
sented m Figure 247 the tendon for the new ligament is ob 


0 


b 


n enr** ( , and fascia passer a in closed position a forward inose 

'nth W <1 * closing handle brings the nto blades of the forceps together b 
* es of the forceps open to recei\e material to be passed 

tmned from the peroneus longus of the leg on the same side as 
inn ^ shoulder The peroneus longus is exposed at the 

lower and middle thirds of the leg and is cut 
dis^ ^ loosened m its sheath b> blunt 

sm ^ hemostat and is pulled out through a 

. , lower wound on the outer edge of the foot where the 

IS tendon 

rem for making the new ligament (Fig 247) The 

Its ch f tendon is then pulled back up through 

I behind the external malleolus and the end is fastened 
e upper end of the divided tendon (Fig 247) Thewounds 
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are closed m the usual manner and the arm is held to the side 
for approximately ten days Following that some movement 
IS permitted Abduction to a nght angle is not permitted for 
at least eight n eeVs If the patient is subject to epileptic seizures 
protection should be provided even more carefully and hyp 
none drugs should be used freely to ward off seizures 

The success of the operauon depends on proper mseraon 
of the ligament and dissection through the deltoid muscle 



F g 2-17 —Method of btaimng p fcc of peron us longus tendon 


doun into the capsule of the joint must be done carefully 
enough so that the peroneus longus transplant is deeply placed 
and lies directly along the capsule thus providing a snug nt 
If the new ligament is so lax as to be loose recurrences ivil! 
develop If the dislocations are of the directly anterior type 
and very easily produced the tendon must be placed ev en more 
snugly so that the new ligament will prevent any excursion 
of the head forward The operation is not suitable for the pos 
tenorly dislocating shoulder type which is really rare 
instances postenor capsulorrhaphy is the operation or c oice 
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and IS satisfactory It is possible that a certain percentage of 
the dislocations which occur among patients with epilepsy are 
directly anterior m those cases, the tendon especially the pos 
tenor sling must be snugly placed, as has been mentioned 
More than 90 per cent of the entire group of patients w ere 
cured by the tenosuspension operation, whereas in the group 
consisting of the nine patients who had epilepsy three opera 
tions resulted m failure If the epileptic patients were excluded 
the percentage of cures m the remaining number would be 
appro^mately 95 As was noted m the report by Bost and In 
man their one failure was in the case of an epileptic patient on 
" performed the Bankart operation 

the operation is not to be a success, m our experience at 
^ dislocation usually recurs in less than a year from 

t e time of the operation In our series there are fifty one pa 
uenis on whom hft> five tenosuspension operations have been 
pe ormed for recurrent dislocation of the shoulder our first 
nosuspension operation was performed m 1924 As the result 
re L ^ operations on fifty one patients, fifty or 90 per 
/■at? operations were successful I believe most of the 

due to errors in technic for example the tendon 
y ave been placed too superficially and looselv or the ends 
mn^ ^ sutured together carefully Ihe bony canal 

nnr^ provide a fairly snug fit for the piece of tendon and must 
of easy gliding back and forth The tendon must be 
undue strain such as might be produced 
newly placed tendon must be 
f ^ grows fast to the bonv canal Anv operation 

^ ^ rarely is certain to be attended by a definite per 
centage of costly technical errors 

cernm^^ reviewing the records of the five patients con 
that th '' recurrences w ere reported in our senes I find 
of th '"^re subject to epilepsv It is probable that in two 
non epileptic seizures doselv following the opera 

dislocat t something to do wuth the recurrence of the 
o of the remaining cases a note w as made at 
w as 1 operation stating that the loop of tendon m front 
Qf L placed directly on the capsule but traversed the layers 
noteH th'^ ^^Itoid muscle in the last of the five cases it was 
u eri» ^ piece of tendon w as a bit short and that the ends 
rather unsatisfactonly brought together 
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In this senes there were no cases of infection of an> conse 
quence The average length of tune m bed was about ten da>s 
Care must bt taken to control any bleeding along the outer 
mai^m of the foot where the peroncus longus is removed or 
a hematoma miy form and lead to subsequent drainage This 
occurred m one of our cases but since that time we hase been 
cautious to control the bleeding thoroughlv and no trouble 
has ei«ucd The patient may be allowed to w alk on the foot m a 
week or ten days following operation 
The tabulation gw es the pertinent facts concerning the pa 
tients who ha\ e been discussed m this senes I beliet e jt is self 
explanatory and needs no further comment 


COMMENT AND SUMMARY 


Much has been wntten on the cause and cure of recurrent 
dislocation of the shoulder Bankart apparently has described 
the pathologic condition which underlies these recurrent dis 
locations and he has devised a sound operation based thereon 
Hi$ operation is formidable however as is also that put for 
ward by Gallic and LeAIesuner If regardless of the under 
lying pathologic change certain simpler operanons will give is 
good results I believe they should not be discarded The teno 
suspension operation m a closely follow ed senes of cases (httv 
one patients 6fcy five operations) in which sufficient nme h« 
elapsed to determine reasonibly the end results gave cure in 
91 per cent 
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THE ETIOLOGY AND TREATMENT OF PAINFUL HIPS 
AMONG ADULT PERSONS 


RALPH K GHORMLEY 

The various efforts to develop methods of treatment ot painful 
hips among adult persons have brought to many a realization of 
the fact that in most cases this condition is based on some pre 
existing disease process or injurj In >ears past hips so involved 
have been called hypertrophic hips or malum coxae senile 
vv ith litdc or no thought as to the etioIog> In man> of these 
cases scrutiny of the patients and more careful mquir> into 
their histones will reveal the etiologic factor In other cases 
It will be impossible to learn anything of significance from the 
histor> as ro the etiology of the condiuon 

GENERAL CONSIDERATIONS 

It must be remembered that the hip joint is a nearlv perfect 
hemispherical surface Its smoothness and integnty arc im 
portant m the mimtenance of normal function Irregularities in 
the shape and surface of the joint mav not cause anv norahle 
disturbance in the function of the joint at the time of their 
occurrence It must be remembered however that even small 
abrasions and defects m the surface of joints which cause dam 
age to the articular cartilage are not likely to be repaired per 
fectl> so that an irregularitv anses which maj in time b\ 
erosion of its opposing surf ice cause extensive fibrillation of 
the articular cartilage Eventually «:uch fibrillated cartilage be 
comes thinned and beneath it are developed a thickening and 
tbumation of the bone with margmil hypertrophic changes 
the characteristic pathologic changes of osteo arthritis of the 
hip \s times goes on these changes become more marked and 
a VICIOUS circle is established so that ultrmatelv the movements 
of the hip are limited and painful It may be jears from the 
time of the first damage to the joint surface until the stage or 
pam IS reached and often the pauent ma> be relatn ely com 
fortable for several years more before the pain and ° 

motion becomes so marked as to cause a noticeable d^ab ity 
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This IS partly due to the fact that one may a' all sit and 
stand without actually moving the hip joint through any apprc 
ciable range of motion That is to say the person av ho I now s 
that his hips are painful learns to wall and go about his work 
without moving the hips normally By thus protecting them, 
he can go about without any severe degree of pain and maintain 
himself for a long time with only a mimmal degree of dis 
comfort 

If one accepts these facts which arc obviously the underlying 
causative factors m many cases of painful hips one must realize 
the mev itable results which must dev elop in such cases In many 
instances a recognition of the importance of the underlying 
factors will help to prevent such painful and disabling develop 
ments Such conditions as slipped epiphyses can be more 
accurately reduced and congenital dislocation of the hip can 
be more carefully reduced so that changes m the contours of 
the head of the femur and m the acetabulum which would lead 
to subsequent traumatic arthritis and ultimately to painful adult 
hips will not be produced Legg Perthts disease can be recog 
nized earlier and treated mote effectively so that the severe 
deformities of the head of the femur which may result from 
untreated Legg Perthes disease can be prevented 

In order to review more m detail some of these conditions 
snd point out their results we will discuss the conditions 
separately 

t‘AINFUL ADULT HIPS RESULTING FROM INFECTIONS OF 
INFANCY AND CHILDHOOD 

In general one of three things can happen to a hip as the 
result of suppurauve arthntis First complete destruction of the 
capital femoral epiphysis may occur with subsequent seques 
tration which necessitates removal of the epiphysis or the 
epiphysis may ultimately absorb or become revasculanzed 
Usually m these cases a rather marked degree of fibrous anky 
losis takes place and oftenomes shortening of 2 or 3 inches 
y or 8 cm ) of the extremity may result in adult life Second 
dislocation may occur being caused by either stretching of the 
joint capsule or partial destruction of the acetabulum by the 
infection Hips so affected usually become adducted limited in 
inov ement and painful Third anl ylosis may take place al 
tliough this IS probably rare as a result of infections in infancy 
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^lg 248— Hip of a hild foilovng an acute nuld febrle rcacaoti \ t 
painful hip whi h because of ns mildness was thought to be bursius nther 
than pvogenic infccti n b sam p tient six jears later shovang bvpertropiuc 
changes around head of right fern r and cctabulum the result of reacoo 
to damage done at time of nfcction s < yea s earl er 

for the head of the femur at such a time is almost ennreh car 
tilagmous so that one or the other of the first txt o effects pre 
viously mentioned is Iikelv to be produced In many cases, 
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)\\ t\ er the head of the femur ma> be only partlj damaged 
id a deformit) ma> result \\hich ivill lead to h>pertrophic 
langes later on m life 

The results of infecoons m childhood are simdar to those 
reduced b> infections in infancy except that destruction and 



of the entire epiphysis occurs less commonly in 
chUdhood (Fig 248 a and b) than m infancy The damaged 
ciTioral head m hich leads to subsequent h> pertxophic changes 
»s more often seen m childhood than m infancy and anky losis 
^ay result more often from such xnfecDons "when the hyahne 
articular cartilage is destroyed Of course an ankylosed hip is 
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not a painful hip and if it happens to be ank) iosed m a favor 
able position with only slight flexion deformity and m about 
the neutral position of abductum or adduction it is not a senous 
handicap Incomplete ankylosis often will lead to a painful con 
dition later in hfe (Fi^ 249) and mil require surgical treat 
ment %v Inch often times must be arthrodesis (Fig 250 irandi^’) 
Ankylosis of a hip m a faulty position at times may lead to 
painful conditions of the opposite hip and to chronically pam 
ful conditions of the lower part of the bad for that reason 



f g 250 —In omplcte 3nl.j lo s from suppuritt t arthrit s in ch Idhood s te 
fo c openuoti 1 jp as jw nful b after arthrodcs s 


osteotom> is required for correction of the position or arthro 
plasty is needed for restoration of tnooon of the hip 
Tuberculosis of the hip rare!) seems to result m a hip of the 
type which leads to malum coxae senile Hips so affected usu 
ally are so completely destroyed that a wandering p'P® 
acetabulum results with marled flexion adduction dcfonmty 
and severe shortening of the hmb (Fig 25!) In view of the 
decrease that has been obtained in the incidence of tuberculosis 
and the tendency to produce bony ankylosis by surgical means 
it would seem that many less adult persons with painful hips 
caused by tuberculosis will be seen m the future unless t ere 
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IS n drastic trend upward in the incidence of tuberculosis arisinj, 
from world wide wartime conditions 



painful hips resulting from legg PERTHE' Di EA'r 

int ff^ disease is a condition of early cliildliood involv 

^^PJtal femoral epiphysis A type of aseptic ntcro is or 
proceeds tliroiK Ii a definite eyele, 
ciii ^i!"° femoral head intact but usually m a liroadcr, fiatrer 
Lsvi^ \ I amount of fiatteninu and (iroideniny 

dft disease IS more eytreme a ratlier jevere 

tree 01 triumitic arthritis develops so tint tlie development 
^ h m later life is almost inevitable (I ly 252) 

e early /i> pcrtrophic clnntes may not (>e notieeilile, ^o far 
symptoms are concerned until the third or foiirtli deeade 
s Jt-cn attained and then with a mild tran itory wirt of pun 
* aaivit> the symptoms bej,in Ihese lead to iiirire avere 
>n)ptonis later in life and usually to limitation of motion and 
Ki Jifity Hips V) affected are typical of tlio e tinder con 
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nor a painful hip and if Jt happens to be ankylosed m a favor 
able position with only slig^it fievion deformity and m aboui 
the neutral position of abduction or adduction it is not a senous 
handicap fncomplete ankylosis often wiH lead to a painful con 
dition later m hfe (Fig 249) and wl! require surgical treat 
ment which oftentimes must be arthrodesis (Fig 250 aand/?) 
A-nkylosis of a hip m a faulty position at times may lead to 
painful conditions of the opposite hip and to chronically pain 
fill conditions of the lower part of the back for that reason 



Fg 50-Jn omplec anL)i«s« from suppurarive mhr W5 wi ch Mhood « 
f r operation ip as p nful b aEter srthroius 


osteotomy js required for correction of the position or arthro 
plasty is needed for restoration of motion of the hip 
Tuberculosis of the hip rarely seems to result in a hip of the 
type w hich leads to malum coxae senile Hips so selected 
ally are so completely destroyed that a wandering type ^ 
acetabulum results with marked flexion adduction defoijnity 
and severe shortening of the hmb (Fig 251) In mcw or t e 
decrease that has been obtained in the incidence of tuberculosis 
and the tendency to produce bony ankylosis by surgical means 
It w ould seem that many less adult persons with pamfu nip 
caused by tuberculosis wiU be seen in the future unless 
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surgical treatment such as either a cup arthroplasty or re irth 
rodesis is necessary 

PAINFUL HIPS RESULTING FROM SLIPPING OF CAPITAL 
FEMORAL EPIPHYSIS 

This condition is characterized by gradual or sudden displace 
ment of the capital femoral epiphysis of children Mho usualh 
arc between the ages of ten or eleven and fifteen v ears Since 



S 3 Hip showing carlj h\pertrophic changes due to slipping of the 
capital temoral epiph\sis 

oftentimes is insidious the condition is not recognized 
IS not ^ until It has become adv anced If the condition 

results ^ severe deformity of the head of the femur 

take ts as a rule inevitable that hypertrophic changes 

P 3CC and malum coxae semic develops These are more 


954 


RALPH K CHORMLEY 


likely to develop earlier m life than is hypertrophic arthritis 
ansing from Legg Perthes disease because a deformity of the 
femoral head in a severely displaced epiphysis occurs early and 
IS marked (Pig 253) Iti those cases m which displacement is 
less sev ere and in those in w hich complete and accurate restora 
tion of the epiphysis has not been accomplished b) whatever 
means has been used a slower change tal cs place and often the 
end result is a less severe defonnitv of the femoral head and a 
much less severe type of hypertrophic arthntis 

As a preventive me'vswre the most important single factor 
IS early recognition of the true niturc of the condition m these 
cases in which there is an insidious onset so that proper treat 
merit can be earned out and deformity of the femoral head 
tan be prevented Once slipping has taken place the most 
nearl) accurate replacement possible of that slipped epiphysis 
must be earned out and weightbearing muse be prevented 
until the epiphyseal line ts closed Bj this means mechanical 
changes between the articular surfaces arc prevented and trau 
mane arthritis is avoided But once the condition has become 
established if symptoms are severe enough treatment should 
follow the same lines as that outlined for hypertrophic arthritis 
which IS the result of Legg Perthes disease 

PAINFUL HIPS RESULTING FROM OLD tNJURIES TO THE JOINTS 

Various sorts of m)une5 to the hip joint mav occur usually 
they are severe enough to cause some tnnsicnr symptoms but 
tiot sev ere enough to cause fracture or dislocation of the joint 
uch injuries at the time of infliction no doubt cause a crack 
through the articular cartilage or some degree of damage to the 
articular surface which is sufficiently severe to cause a scar on 
the surface of the joint Reaction about this site of damage 
brought about by motion or repeated use may m time result 
in formation of enough excess osteoid tissue and scar tissue to 
male the joint function abnormally (Fig 254) The tune in 
tervaJ m such cases is no doubt long and in many instances 
the changes do nor reach the stage at which symptoms are 
produced 

Some years ago I heard a paper read by the late Murk Jansen 
of Ley den Holland on the subject Nippmgs of the Roun 
Ligament I have been viivable to find any reference to a pu 
hshed article by him under that title bur is veirs hue gone 
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b> I ha\ e been kd to bclie\ e that his theor> probabh accounted 
for some instances of h> pertrophic anhntis of the hip As the 
result of slight injunes the round ligament ma> gradually be 
come scarred, so that it enlarges and so that cnoush tissue is 
produced to imtiate some mechanical changes in the adjust 
menc of the articular surfaces As maladjustment of these sur 



aces occurs additional traumatic changes take place until m 
roe definite hy pcnrophic arthritis is estabhshed 
s conditions as the aforementioned one are hard to fore 
sec b\ the most careful e\ammation can unusual changes 
suen as the ones desenbed be detected One may at times sus 
pect them hen slight limitation of passu e mo\ ement of a hip 
I encountered \\ hen symptoms arc persistent, limitation of 
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acuvity may be prescnbed although b> the nme definite per 
sistent symptoms have become established the condition has 
e\ olv ed into one of hypertrophic arthritis and is well beyond 
the stage at w hich prophyiacDc measures can be earned out 
The same condition may follow more sc\ ere in}unes such as 
either fractures of the head of the femur or fractures of the 



acetabulum In such cases damage to the articular surfaces of 
the femur and acetabulum usuaU> is se\ ere and unless restora 
tion of these surfaces is complete some degree of mechanical 
maladjustment will take place and hypertrophic arthntis vui 
graduall> de\elop (Fig 255) In such cases the orthopedic 
surgeon may be disappointed -when after he thinks he has ac 
complished perfect reduction he finds that a change ba^ 
all> occurred which will lead to painful symptoms m that nip 



PAINFUL HIPS AMONG ADULT PERSONS 


957 


For this reason it is well to be guarded m arming at or an 
nouncing the prognosis of the long range functional results m 
such hips 

Such changes as those described often take place even in 
those cases m which reduction apparently has been perfect, 
and they cannot be prevented m some instances IIowc\er I 
believe it is well in such cases to prevent weight bearing for a 
long time after the injury has taken place Articular repair 
proceeds slowl>, and unless the joint surface is gi\cn every 
chance to repair itself irregularities m the contour will result 
which will lead to the gradual onset of h>penrophic changes 
and symptoms ultimately wnll develop 
In such instances again the preventive treatment, m so far as 
a preventive treatment can be outlined is accurate reduction 
and a long penod of nomveight bearing designed to allow com 
plete healing of the surfaces before function is recommenced 
Again the treatment once the arthntic condition is established 
f ^ described for painful hips resulting from 

Perthes disease or slipped epiphysis 
Hypertrophic changes ma> and often do tollow instances of 
aseptic necrosis of the femoral head Aseptic necrosis was 
described by Phemister m 1934 and it has become widely 
Since that time * In this condition part or all of the 
head of the femur undergoes necrosis ansmg from loss of blood 
supply secondary to injur> As a rule the blood supply gradu 
return deformation of the head of 
t e lemur results so that irrcgulantv of the contours of the head 
evelops In the presence of faulty apposition between the 
emoral head and the acetabular surfaces h> pcrtrophic changes 
result which in time inevitably will lead to the production of 
symptoms 

Such aseptic necrosis may follow trauma with or without 
ractures It may follow fracture even when apparently perfect 
reposmon of the fragments has been accomplished or it may 
0 ow traumatic dislocation m which perfect reduction has 
een achieved It is insidious m onset and often fully dev eloped 
e ore it is recognized It may dev elop or at least symptoms 
it may develop a jear or two after the inciting injur> For 
cases prognosis as to ultimate function 
ou u be guarded If the slightest evidence of aseptic necrosis 
ppears limitation of activity and even the use of crutches 
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Without weight bearing should be prescnbed and in many in 
stances the subsequent changes can thus be minimized Various 
efforts to re establish circulauon m the affected part of the head 
of the femur have been made with indifferent and inconclusne 
results Protection against weight bearing is the most important 
form of treatment known to date 

PAINFUL HIPS RESULTING FROM CONGENITALLY 1NADE 
OUATE ACETABULUM 

The whole subject of this condition has been brought up 
to date by Hart m a paper recently published It is a condition 
recognition of which is slowly creeping into the orthopedic 
literature Its relationship to congenital dislocation of the hip 
and to Qsteo arthritis is clearly set forth m Hart s arucle It 
may be said briefly that certain persons are endowed \vith an 
inadequate sod et which in some instances is so completely 
inadequate as to produce congenita! dislocation of the hip 
Other terms used to describe the condition were enumerated 
by Hart as dysplastic acetabulum hip dysplasia without 
dislocation preluxation potential dislocation incom 
petenc acetabulum flat sod et and subluxation Hart used 
the term primary genetic dysplasia of the acetabulum An 
other term occasionally seen is flat socket (Fig 256 a) 

In cases in which congenital dislocation does not develop 
the inadequate acetabulum because of its obvious mechanical 
disadvantage leads to the gradual onset of traumatic arthritic 
changes which later become symptomatic the end effect being 
true hypertrophic arthntis Such a process hi e many of the 
others described herein is very gradual and years are required 
for It to develop (Fig 256 b) In cases in which such shallow 
acetabuli are not recognized by rocntgenographic examination 
symptoms do not as a rule develop until the patient has reached 
adult life often m fact symptoms do not arise until the patients 
are well toward middle life In instances in which there is a 
dislocation of one hip the inadequacy of the acetabulum on the 
opposite side often will be noted It is rare however that a 
congenital inadequate acetabulum will be recognized among 
vounger people for there is no symptomatology that is char 
acterjstic of the condition until some of the arthritic changes 
have developed I think it is important however that roen 
genograms of the pelvis which will show the hips be ma e 
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for patients who ha\ e mild, tnnsient sjTnptoms such as those 
of pain or limp or limitation of motion In this manner condi 
tions amenable to treatment will be revealed and something 
can he done to prevent the almost cettam severely painful con 
dition that will develop later m the patients life 



bcpinnin ~^^*dequate acetabulum a of a \oung adult woman which was 
troDh.^- cause sjmptoms this condiuon certainly will lead to hyper 
trorl.,/. 1 ^ bilateral tvith suptnmposed bilateral hjper 

^h>c changes such hips are scry painful m late adult life 


n cases m which such an acetabulum is discovered early two 
caur treatment arc av ailable In the first t> pe the patient is 
'Against strenuous activities and sports which exert 
and hip IS advised not to become overweight 

IS Warned to rest the hip at the slightest sign of any pain 
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or Symptom refersbJe to the hip By means of such a program 
surgical procedures can be avoided m some cases but in most 
instances symptoms wiB develop which m time wiJl become 
severe In cases m which the patient is evpenenemg frequent 
premomiory s> mptoms and m fact probably m all cases some 
type of shelving operation should be performed It is not m> 
purpose to discuss herein the ments or dements of \ ^lous types 
of sheh mg operations I do believe however that in cases m 
uhich this condition is recognized carl)-^ much trouble can be 
prevented bv the surgical construction of an adequate shelf so 
that the acetabulum is deepened and erosion, on the head of 
the femur nhich marginal weightbearing ultimately causes 
IS prevented After such erosion has begun complete rescora 
non of the hip to normal is vcr> difficult The surgeon can 
however by constniction of a good shelf so change the me 
chanical relationships about the hip as to minimize the s> mp 
toms 

PAINFUL HIPS ARISING FROM CONGENITAL DISLOCATIONS 

Congenital dislocations contribute their share to the produc 
cion of the painful hips m question This statement refen nor 
so much to congenital dislocations that have not been reduced 
as to those that have been reduced In congenital dislocations 
of hips that have not been reduced hypertrophic changes usu 
ally do not develop Occasionally pam may be caused by such 
■V hips but as a rule the pain anses from strain on the Jigimentous 
structures that hold the hip together (Fig ^57) In cases in 
which a false acetabulum has developed painful hips may and 
do at times occur In these cases die factors contributing to 
the painful condition are similar to those causing such condi 
tions m cases of congenitally inadequate acetabulum a 

false acetabulum has developed it means that an inadequate 
acetabulum has been formed as m congenitall) inadequate ace 
rabulum and the mechanical relationships of head to acetabular 
surface are so disturbed as to set up a process of traumatic arth 
ntis and ultimately hypertrophic arthritis develops 

On the other hand m the case of the reduced congenita! dis 
location of the hip other factors are present Two or three 
generaDons ago the manipulative procedures by means of wnicn 
congenital dislocations were reduced were much more vio en 
than those used today Traaina to the femoral head and acc 
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tabulum was exerted m such a manner that it was not infrequent 
to see changes m the shape of the femoral head such ns arc 
seen in Legg Perthes disease The subsequent changes likewise 
were the same and hypertrophic changes frcquentl> resulted 
(Pig 258) Incomplete reduction as well as frequently repented 
reduction left traces of trauma that in time would lend to per 



'g S7 Congenital dislocation of hip of a Joung adult woman condition 
V as painful bvit hypertrophic changes had not occurred 


manent changes m contour such as have been menaoned pre 
Mously herein Thus many factors in cases of congenital dislo 
wtion of the hip may contnbutc to the causation of such lesions 
s a prophylactic measure the most important point to be 
stressed is the early recognition of congenital dislocation of the 
ip lollowed b} the most gentle and complete reduction of the 
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dislocation Despite the fact that It may seem radical m many 

instances the most gentle and most complete reduction ran 
bt accornphshed b> open operation when n is done by a sur 
geon skilled in that manner of treatment 



F g 25S Reduct oii of congen ta! d docation of h p many j ears pre ously 
I tp vas pa nful 

Painful hips arising from otto pelvis 
Another type of lesion which although it ts not seen fre 
quenti> nevertheless contributes a considerable number of 
cases to those included m the ode of this paper is the so called 
Occo pelvis or intrapeKic protrusion of the acetabulum This 
condition is characterized by a vanabie degree of deepening of 
die acetabulum and according to Pomeranz this deepening 
may arise from either an rnfecaon in the acetabulum m the 
course of \\ hich the door of the aceUibulum has become m eak 
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ened nnd in ^\hlch subsequent intrapelvic protrusion of the 
acetabular floor has taken place or from some malacic disease 
involving the bone about the hip |oim in the course of which 
gradual sinking m of the acetabular floor has occurred In 
an> case once the deepening has been established a mechanic 
all) imperfect hip joint results and it is almost inevitable that 
m time secondary hypertrophic changes will tal e place which 
will result m further limitation of the motion of the hip joint 
thus setting up a vicious circle v\»hich will lead to the condition 
under consideration (Fig 259) 



2J9~-Ri{nera! 0«o pclvjs or mtrapcUic protrusion of acetabula Hyper 
trophic changes already arc showing on right side 

hat to do to prevent this is again a problem At the Clmic 
|n our hands acetabuloplastv has not been satisfactory and we 
^ leve that archroplastv of the cup type with wide resection of 
t e anterior margin of the acetabulum offers the most relief 
m these cases 

S>mptoms may develop at varjing ages of the patients I 
^bem develop among persons as young as to be in the 
ird decade but for the most parr thev vvill not be encountered 
oti the fifth or sixth decade of life When the condition is 
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more severe arthrodesis ma> be necessarj but when the dis 
ease is bilateral this procedure is contraindicated unless mobiliza 
tion of the other hip can be earned out In many cases the con 
dition IS bilateral and this fact must always be taken into 
consideration in the planning of treatment 

PAINFUL HIPS ARISING FROM OSTEOCHONDRITIS DISSECANS 
This condition rarely affects the head of the femur but I hav e 
seen it do so occasionally w ith the result that a traumatic type 
of arthritis dev elops m the hip joint Osteochondritis dissecans 
usually IS a disease of adolescence or at least m most instances 
the underlying pathologic changes take place during the time 
of development of the epiphysis There are instances however 
m w hich the condition does not become sy mptomatic until the 
patient has reached adult life and this is perhaps more tnie 
of those cases m which the hip is affected than it is of cases 
in which the knee joint is involved I have seen a patient who 
had w hat seemed to be undcrly mg Legg Perthes disease with 
complicating osteochondritis dissecans Until the etiology of 
the condition is thoroughly understood it may be useless to 
argue about causes and profitable only to point out the effects 
of the condition These seem to me to be an almost inv amble 
change m the contour of the bead of the femur with the final 
^ result the same as in the other cases previously considered 
definite hypertrophic arthntis 

J So far as preventive treatment m these cases is concerned 
''early recognition of the condition js perhaps most important 
to be followed by removal of loose bodies w hen these are found 
In cases m which no loose body has been found and in those 
in which the condition is found to be in an early stage con 
serv ativ e treatment consisting of prevention of w eight beannf' 
by means of the use of crutches for many months sometimes 
will produce spontaneous healing with lessening of the arthntic 
changes 

PAINFUL HIPS RESULTING FROM OSTEOCHONDROMATOSIS 
This condition is perhaps even more rare than osreochrondn 
os dissecans but it does occasionally involv e the hip and as a 
rule will lead to the development of changes which m t 
long run will produce hypertrophic arthntis (Fig 260) n 
presence of synovial osteochondromatosis multiple loose os e 
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cartilaginous bodies are found \vithm the )oiiit and they act as 
foreign bodies or loose bodies do in any joint Repeated minute 
trauma to the articular surfaces take place and as this trauma 
IS inflicted a traumatic type of arthntis is started If this process 
is not halted severe hypertrophic arthritis miv and often does 
develop in the joint 



tcoch*^ showing hypertrophic changes secondary to a synovial os 

on romatosis large group of osteocartilaginous loose bodies present 


In 1^ prophylactic measure therefore surgical removal of 
joint should be earned out in cases of osteo 
ondromatosis of the hip joint Such i procedure may not 
simple and there nii> be recurrence of the loose 
o which instances repeated removal should be earned 

11 IS not done it is almost certain that arthntis 

* cvelop which will lead to a severely cnpphng deformity 
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of rbe hjp No wiedjcal treatment that I know of will do anv 
thing toward preventing the formation of loose bodies m syno 
vial osteochondromatosis 

PAINFUL HIPS RE ULTlNS FROM OTHER TYPES OF ARTHRITIS 
Although It IS not very common to see hypertrophic arthritis 
develop as a sequel to mfecuous arthritis hypertrophic arth 
ntis mav occasionally occur among adult persons Septic arth 
ritis of a low grade of virulence chronic infectious rheumatoid 
arthritis and spondylitis deformans may leave a hip joint with 
out ankylosis but with so much damage to the joint surface 
that hypertrophic changes develop and the usual chain of events 
follow s 

In cases of monarticular involvement arthrodesis may be the 
procedure of choice if pain is severe As is true m other cases 
however I believe that in monamcular involvement perform 
ance of cup arthroplasry should be considered 

SUMMARY 

Agroup of conditions involving the hip joint which 1 beheve 
may contribute toward the development of hypertrophic 
changes has been reviewed and m this review the development 
of the painful conditions of the hip knovv n as osteo arthritis 
malum coxae senile hypertrophic arthritis degenerative 
arthritis and others has been set forth The condition of pain 
ful hips among adult persons as I ha\ e tried to point out has 
tin insidious onset often it arises from some obscure pre existing 
trauma or lesion 1 his review has been presented with the hope 
that earlier recognition of these ptc existing lesions and more 
effective treatment of them will be achiev cd so that this process 
which inevitably leads to the final painful conditions outlmed 
herein can be minimized or even halted 
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A COMPARATIVE STUDY OF SEVERAL METHODS OF 
TREATMENT OF FRACTURES OF THE SHAFT OF 
THE TIBIA 

H HERMAN YOUNS and JACK S Bl^lSDELV. 

REVIEW OF THE LITERATURE 

In 1934 Ostermann renewed the records of a small senes of 
fractures of the tibia The mam purpose of the review was to 
compare the healing time of the fractures according to the type 
of treatment they had received In thirty four cases m which 
the fracture was treated by manipulaaon and immobihiation m 
plaster casts it required five to five and a half wee] s to con 
sohdate, m ten cases m which it was treated by traction it 
required eight to fifteen weehs in five cases in which at was 
treated by operative methods it required eighteen to twenty 
eight weeks for union to tal e place Ostermann thus concluded 
that early reduction of the fracture followed by immobiliTation 
in a plaster cast w as the best method of treatment 
In 1938 Linden made a comparative study of the records of 
oblique fractures of the shaft of the tibia when treated by 
osteosynthesis by means of metal screws by osteotracuon or by 
fcducnon and cast He concluded that the best results as re- 
gards both the period of repair and the end result were obtained 
in the group m which osteosynthesis was performed Lindens 
senes was much larger than Ostermann s for it contained sixty 
seien cases m which osteosynthesis was performed fifty cases 
m which the fracture was treated by traction and forty seven 
cases in which it was treated b> manipulation and fixation m 
^ ^ood results were obtained m 90 per cent of the cases in 
nhich osteosynthesis was performed The average stav m the 
''US seventy two davs and the average interval during 
which the patient was incapable of resuming his occupation 
was 5 2 months In the cases in which the fncture was treated 
y traction the stay m the hospital averaged eighty days the 
patients were incapacitated for si\ and a half months and good 
results were obtained in 82 per cent of the cases In the cases 
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m w hich the fracture \\ as treated b\ cast alone or b\ manipula 
tion and cast good results Mere obtained m 87^ per cent of 
the cases the sca> m liospital averaged fifty eight davs and the 
patients were mcapicitaied for five months However m forty 
seven cases in which operation was performed immediately after 
the injury the duration of sra> m the hospital was reduced to 
sixty three day s and the av erage disability lasted only 4 7 
months Thus Linden concluded that if the operation were 
performed immediateK bv a competent surgeon in a well 
equipped hospital the end results would be better and the 
period of repair shorter than by treatment with either traction 
or immobilization in a cast and this in spite of the fact that in 
the cases in his senes m which the fracture was immobilized 
m a plaster cast the condition was generally milder than m 
cases in w hich other forms of treatment w ere used 

Hudack in an analysis of the records of eighty two cases 
m which fractures ot the tibia o( adult patients were treated 
m the ten year period 1929 to 1938 inclusive concluded that 
the operative treatment offcis a surer course and better results 
than do the nonoperative methods The healing tune was 
shorter for those patients surgically treated provided there 
w as not a delay of several days or more between the injury and 
the operation Hudack stated that m a case m which simple 
fracture is treated early with ngid internal fixation the period 
of hospitalization may be only two weeks with protected bear 
ing of weight expected m one to two months and solid bony 
bnion within four months 

Mansfield review ed the records of a senes of fifteen fractures 
of both bones of the leg treated in 2939 in the United States 
Marine Hospital Detroit Michigan He found that the average 
stay m the hospital was 2 8 months for patients treated by closed 
reduction but onlv 1 1 months when the open method was used 
Likewise the average time from injury to ambulatory status 
was 5 7 months for patients treated by closed reduction com 
pared w ith 9 months for those treated by open o 

Patients treated by closed reduction lost an average or 
months from w otk vv hile those treated by open reduction w 
turned to work in 4 8 months There were 4> per cent ot p 
clinical results and 5'^ per cent of complications in the ^ 
m which closed reduction was performed compared 
poor results and no complications in the group m which op 



rRr\TMt\T OF FRACTURES Of SH\FT OF TUJn 


969 


me methods were MSed Tiguting at the Worl s Progress Ad 
ministrations base pay level of $57 20 per month for common 
labor Mansfield then concluded that an open reduction saved 
the patient $11440 by shortcrang lus time lost from worl 
On the basis of $3 75 per bed per diy as the cost to the hospinl 
there was a saving of $192 45 when an open reduction was 
performed While this senes is small its implications are great 
for if a total saving of $306 85 per patient is made possible b> 
using a method of treatment w hicb prodiitcs better results then 
this method should be adopted 

BASIS OF OUR STUDY 

As with the previous authors the purpose of our recent studj 
of fractures of the shaft of tht tibia was to compare the results 
of treatment by minipuhtion and fixation in a cast with those 
of the methods of traction and open reduction 1 or this study 
the records of all fractures of the shaft of the tibia that were 
observed and treated at the Qinic from 1930 through 1940 
were reviewed Tibial plateau fractures fractures involving the 
ankle joint and ail pathologic fractures were excluded from 
our senes Also excluded were those cases m which the follow- 
up study was not adequate for us to be reasonably certain, of 
the end result nve presence or absence of an accompanying 
fracture of the fibula was not considered m our tabulations of 
the final result except to note that in 1 39 of the cases both bones 
were fractured 


CRITERIA FOR THE JUDOMENT OF END RESULTS 
In making a study such as this one is confronted immediately 
with the tstabh'ihment of certain enrena by which the end 
results may be judged Many and varied are the complications 
‘^^f^‘“^utes'ind such complications mav be present from the time 
^ujury or arise dunng the course of treatment If in the 
union without deformitv and with good motion 
ot the joints was obtained the result was counted as good Mai 
union nonunion, death amputation or the presence of persistent 
infection w as counted as a poor result For those cases in w Inch 
obtained we attempted to decide the time interval 
that elapsed between the onginal injury and the presence of 
union Establishing the time w hen union is complete is a difficult 
problem and one which cannot be met accurately For the pur 
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averaged five vveels in obuimng union the average time for 
w group was eight vveeks and four days Union occurred more 
fapidl> m the fracture situated toward either end of the bone 
than m those toward the middle of the bone Approximately 
h^f of these pauents did not have any displacement of then 
fnetures and were treated amply by tne application of a cast 
The remaining patients had a manipulation of their fracture 
pnor to apphcation of a cast with the exception of one patient 
w^o vv as treated b> traction 

Six patients in the children s group having simple acute frac 
w ere treated bv open reduction and internal fixation b\ 
“■ears of beef bone screws Parham bands or metal plates (Table 
OpentJon was performed on three of these patients because 
to secure and mamtam reduction by the closed 
3 and on three because of the scvtm> of the fracture 
U ths group obtained a good result One fracture involved 
r- third of the tibia, two were of the middle third one 
~~ r d" juiction of the middle and lower third and two in 
i u lower third alone The average healing period for 
r-T -3 ttis tuciic weeks and four days or approximately 

. .1 .. L. -t- 
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me methods A\ere used Figunng at the Works Progress ^d 
ministrations base pav lc\el of $57 20 per month for conimon 
labor Mansheld then concluded that in open reduction si\ed 
the patient $11440 b> shortening his time lost from work 
On the basis of $3 73 per bed per di> is the cost to the hospital 
there was a saving of $192 43 when an open reduction was 
performed While this senes is small its implications are great 
for if a total saving of $306 83 per piticnt is mide possible bv 
using a method of treatment which produces better results then 
this method should be adopted 

BASIS OF OUR STUDY 

As with the previous authors, the purpose of our recent stud) 
of fractures of the shaft of the tibia was to compare the results 
of treatment by manipulation and fixation in i cist with those 
of the methods of traction and open reduction For this studv 
the records of all fractures of the shaft of the tibia tbit w ere 
observed and treated at the Qinic from 1930 through 1940 
"ere reviewed Tibial plateau fractures fractures involving the 
ankle joint and all pathologic fractures were excluded from 
our senes Also excluded were those cases m which the follow 
up stud) was not adequate for us to be rcasonibU certiin of 
the end result The presence or absence of an accompan) mg 
iracture of the fibula was not considered m our tabulauons of 
me final result except to note that in 1 39 of the cases both bones 
"ere fractured 


criteria for the judgment of end results 

"“''“g a study such as this one is confronted immediately 
' It the establishment of certim entern by w Inch the end 
'emits maj be judged Many and saned are the compile itions 
of such complications may be present from the time 

end 1 , dunng the course of treatment If in the 

of th wthout deformity and avith good motion 
tne joints u as obtained the result was counted as good Mai 
infer, death amputation or the presence of persistent 

unim ‘^‘”"''«d as a poor result For those cases in which 
that el'”* j attempted to decide the time mtcnal 

union ^ «n the original injury and the presence of 

problem d'"® cotnp'ctc is a difficult 

"t and one which cannot be met accurately For the pur 
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pose of our comparisons we arbtranly selected the date of 
union as being that day on which union %%as fck to b present 
both chnically and roentgcnographicallv and when unguarded 
bearing of weight was b gun The fact that nonunion or refrac 
tore did not detelop in any of our cases after this date but 
instead the anticipated result was obtained would seem to 
indicate that union was complete or at least fairlv complete 
at that time Some of the surg<*ons were more cautious than 
others in advising weight bearing but m the several groups 
studied these differences of treatment offset one another Like 
wise the presence of accompanvmg injuries which delayed 
w eight bearing w as also fairlv w cH neutralized in each group 

AMALYSIS OP END ftESUttS iH 166 FRACTURES TREATED 6V 
SEVERAL METHODS 

Our entire senes comprised a group of 166 fnetures occur 
nng among 164 patients two of the patients having bilateral 
tibial fractures as well as other injuries These pauents were first 
divided as to their age', the first group containing all chi'drcn 
up to and including sixteen years of age the second group 
containing all patients more than sixteen years of age The frac 
tures were then grouped is b mg either simple or compound 
acute or subacute In the acute category were placed all of 
those casts m which the patients received rhcir initial treatment 
at the Clinic within the hrsi fortv eight hours after the injurv 
AH cases in which the patients were seen and treated after the 
hrst fort) eight hours and up to and including twenty eight 
davs after the injurv were placed in the subacute group hwis 
felt that such a division of cases was necessary in order to 
ev aluate the v arious methods of treatment 

^viple Acute tracUtres tn CMdren— Among children there 
were thirtv four simple acute fnetures treated by dosed re 
duction all obtaining a good result (Tab’e 1) Tour of these 
fractures were of the i,reemttcl. tvpe seven transverse siv com 
minuted fourteen spiral and three sninl and comminute 
Twentv two of these fractures involved the lower third d ^ ® 
shift one was in the upp r third six were in the twiddle t ir 
four were at the junction of the middle and lower 
one was at the junction of the upper and middle thirds in 
group the average time m which union took place was eu 
weeks and one day Excluding the greenstick tracturci w 
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averaged five vvee]v5 in obtaining union the average time for 
the group was eight weeks and four days Union occurred more 
rapidly m the fracture situated toward either end of the bone 
than in those toward the middle of the bone Approximately 
half of these patients did not have any displacement of their 
fractures and were treated simpl} by the application of a cast 
The remaining patients had a manipulation of tlieir fracture 
pnor to application of a cast v\ ith the exception of one patient 
w ho was treated by traction 

Six patients in the childrens group having simple acute frac 
Hires were treated by open reduction and internal fixation b) 
means of beef bone screws Parham bands or metal plates (Tabic 
1 ) Operation vv as performed on three of these patients because 
of failure to secure and maintain reduction by the closed 
method and on three because of the seventy of the fracture 
All of this group obtained a good result One fracture invohed 
the upper third of the tibia, two were of the middle third one 
was at the junction of the middle and lower third and two in 
volvcd the lower third alone The average healing period for 
this group was twelve weel s and four days or approximately 
four weeks longer than by the closed method 

Simple Subacute Fractures m Childrev —The foregoing sini 
ation w as rev ersed in favor of open reduction of simple frac 
tures among children when the dc!a> of treatment was mote 
than forty eight hours These subacute groups were small 
however and perhaps too small to allow any conclusion Sc\cn 
^fiaaents were treated by fixation m a cast and of these onI> 
-^one required manipulation pnor to application of the cast 
(Table 2) No patients were treated by traction All of these 
patients obtained a good result The average healing period was 
ten weeks and four days when the greenstick fractures were 
eliminated Likewise all of these fractures were m the middle 
or low er half of the tibia and the same w as true of those treated 
by open reduction wnth beef bone screw’s Parham bands or 
metal plate fixation Only three panents m this subacute 
group were treated by open reduction (Table 2) Again all oo 
tamed a good result The healing period was eight weeks an 
four days two weeks shorter than that of the group treated by 
closed methods 

Simple Acute Fractures m Adults —Foity eight simple aoi 
fractures among adults were treated by closed reductions forty 
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SIX patients were traced (Table 3) There were fort> fi\c good 
results and onl> one poor result In this latter case the fracture 
became compounded m the cast Tnd osteomyelitis developed at 
the site of the fracture Nine of these fractures were trans 
verse twenty one comminuted, thirteen spiral and five spiral 
and comminuted The average healing period for the entire 
group was sixteen weebs and three divs 
In all of the twent> si\ cases m which simple acute fractures 
among adults were treated by open reduction a good result 
vvas obtained (Table 3) In thirteen or half of the entire num 
ber open reduction was performed because of a failure to re 
uce the fracture or maintain the reduction by the closed 
method In the other thirteen cases the open method was used 
pnmarily because of the seventy of the fracture In this group 
t e average healing period was fourteen weeks and five days 
or approximately two weeks shorter than in the similar group 
treated by the closed method Three of the fractures m this 
group were transverse nine comminuted, six spiral and eight 
spiral and comminuted 

Snuple Siibiicute Fractures m Adtilts —When treatment in 
e group of simple fractures among adult patients was delayed 
>ond fort) eight hours there was a shift m favor of closed 
e actions Again however the groups are too small to permit 
uh conclusions In only two of the four cases in 

reduction was attempted could treatment by that 
be used (Table 4) In the other two cases the open 
of i-ii° order to reduce the fractures In both 

rhp ^ m which the closed method was used however, 
good The average healing period was thirteen 
s and four days In both of these cases the fractures were 

comminuted 

tre^ed^b seven subacute fractures among adults 

SDinl ^ reduction two were comminuted four were 
of the spiral and comminuted (Table 4) In five 

devolrn^ good result was obtained but in two nonunion 

svnhilir these cases of nonunion was that of a 

ilitic pcrsistentl) refused to follow antisyph 

advipp insisted on beanng weight on his leg against 

but it IS ^ should be eliminated from the study 

The aven*”^ ^ failure m order to complete statistics 

gc healing penod m this group in w hich open reduc 
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tion was performed was eighteen -weeks and font days or ap 
proximaceiy five weeks Jonger than the average of the uvo 
cases m which treatment was by the closed method 
Acute Co7iipo:md Fractures— h ts practically impossible to 
draw any conclusion from the various groups of compound 
fractures as regards the healing period too many variable fac 
tors influence the result m each case In spite of the occurrence 
of infection in two cases union occurred m all three cases in 
w inch acute compound fracture among children was treated by 
closed reduction (Table 5) The healing time was twelve weeks 
and three da>s In only one case in this group was open reduc 
tion used In spite of infection union occurred m this case 
m forty seicn weeks and two davs In the similar group of 
adults fifteen patients were treated by closed and fourteen by 
open reduction (Table S) In thirteen of the cases in which 
closed methods were used union was obtamed warh a healing 
period of twenej three wcel s and one day In one case of this 
group the extremity w as amputated eventually because of the 
development of gangrene and m one case nonunion developed 
Of the fourteen cases m which adult patients were treated by 
open reduction union w-is obtamed in rune in twenty fivevesks 
and two da>s One patient died as the result of a preetisong 
pulmonary absccAS and one died after amputation for gas 
gangrene In two other cases the extremity was amputated in 
one case for gas gangrene and m the other because of severe 
osteomyelitis In eight of the enure group infection developed 
In the one case m which nonunion developed union was ulti 
mately secured by aid of a bone graft 
Subacute Covrpanud Fractures —In the groups of subacute 
compound fractures there were four cases m vvhich children 
were treated by closed reduction (Table 6) In three case^ 
union was obtained m nineteen weeks and five days One pa 
tient w as not traced Tiie one pitient treated by open «duc 
non obramed union in fifteen weeks and two days In the 
group of subacute fractures among adults there was only one 
case (Table 6) In this case the fractui^ was treated by close 
reduction but union was not secured until a bone graft was 
subsequenri) inserted , 

CovTinent —From the foregoing resume of the findings o 
study of the t bial fractures it is hardly possible to s 
that either the closed or the open method of treatment wi 
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fluence the healing perjod matcmlly The results have been 
good with each type of treatment Houever it must be pointed 
out that in those cases in whidt open reduction was used the 
mjuncs were generally more severe than m those m which 
closed reduction was used or else it was impossible to reduce 
the fractures by manipulation without resort to open reduction 
Had all of the fractures m this senes been treated solely by 
closed methods we are convinced that the results would have 
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been disappointing Correcnon of alignment is often impossible 
without open treatment and frequently this is the only medio 
whereby intervening soft pans may be removed from the 
of the fracture Periods of bospitalizanon in the various groups 
have been fairly uniform (Table 7) The length of stay ^ 
the hospital of children who had simple acute fractures av 
aged seven days when they were treated by ^,,0 

cast and 8 5 days when the open method was used In 
of subacute simple fractures the length of stay of t tc 
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in the hospinl averaged seven days each regardless of the 
manner of treatment For simple, acute fneturts among adult 
patients the length of stay m the hospital avenged four wee! s 
regardless of whether the fneture was treated by the open or 
y the closed method For adult patients who had subacute 
^ ^^tigth of stay in the hospital averaged seventeen 
an a half da>s when the closed method was used and thirt> 
j operation was performed It wis impos 

SI e to draw any conclusion as to duration of hospinhzition 
in t e groups m which the fractures were compound because 
there were so man> variable factors 


CONCLUSIONS 

As a result of our recent review of the records of 166 frac 
^ tibia we cannot say that open rcduc 

either the stay in the hospital or the healing 
infln 'j u t>f open reduction has greatly 

L results In manv eases the result vv oiild have 

Tfip fi\ation of the fneture had not been used 

course some added nshs when the operative 
k is chosen but when the operation is per 

competent surgeon in a well equipped hospital 
^tlded risks become almost negligible The use of this 
ment may serve to change a difficult situation to a simpler 
one and to insure a better end result 


references 

^ (o«? w'r ^ 

it ^niparativc Study of the Treatment of Oblique Frac 
Rp.li , * Shaft of the Tibia bv O5teos\ mhesis Osieotracuon or Only 

! MamficM p" o'* S“"' Scandmav SO 365^32 1938 

of tL» I « ^ y^^^nnent of Oblique Spiral Fractures of Both Bones 

l Analysis of 15 Cases Treated bv Open and Closed Methods 

< oJin M"'"' Surg 23 91(WI6 (Oct) 1941 

Arck ( \ Hcilungsdauer dcr UntcrschenLclfrakturen 

Arch f orthop u Unfall Chir., 35 11^121 19J4 



AMPUTATIONS BELOW THE KNEE IN OCCLUSIVE 
ARTERIAL DISEASES 

WiUMM H SrCKEL 

Many authors have dealt with the questtoa of amputations 
and a nctv flurry of dissemtions on chis subject a!« a> s appears 
svith the advent of war Much progress has been made jn 
technic and selection of the sice of amputations m cases in 
which amputation is occasioned by some type of trauma How 
ever when amputition is neccssar) because of mfecnon or 
death of part of an excrenutj caused by deficiency of the vas 
cular tree the problem becomes a bit more complicated and 
the results of treatment arc not as unifonnl> satisfactory For 
this reason a summarj and re evaluation of the data and e\pen 
ence accumuhicd snould be undertaken from time to time 
With this thought m mind I have studied the cases m which 
•impunaon was performed below the knee ar the clinic from 
j.inuar> I J930 to June 30 194'^ because of occlusive artenai 
disease During this period 110 amputations were performed 
below the 1 nee m 103 cases 

Included m this group were cases in which the volume ot 
blood which nourishes the extremity had decreased penmnently 
because of pathologic changes namely cases of thrombo 
angntis obliterans arteriosclerosis obliterans with or without 
associated diabetes and acute arterial occlusions due to thrombo 
SIS or embolism The last named may or may not be associated 
with thrombo angntis oblncnns or arteriosclerosis obliterans 
It IS unnecessary to dwell on the diagnosis of these conditions 
As a group they present decrease jn pulsations of the artencs o 
the extremity with the associated changes which would be ex 
peered These changes vary from subjective coldness of t e 
extremity to absolute loss of heat with complete 
may be present only xvhen produced by the increased nee 
Circulation in activity or be severe and constantly present ^ 
limb becomes practically av ocular Ulceratiori 
gangrene one or all may be present m varying degree 
982 
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firmator) signs of rubor and cyanosis on depcndcnc^ and 
blanching on elevation may aid m the diagnosis 
The number of cases of various types and ages of patients 
in each group arc shown m Table I There were ninctv four 
men and nine w omen 


TVBLL I 
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\ge Tears 

Vlean 1 Kangc 

Thrombo an utis obliterans 
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« j 

'’1 67 

Arteriosclerosis obliterans with diabetes 

2’i 


6-6» 

48 SO 

Atteno clerosis obliterans without diabetes 

16 

62 

Awte arterial occlu ion due to embolisoi or throm 
bosis 


d 

41 69 

Total 

m 

49 

21-80 


SITE OF amputation 

"Ihc decision to amputate below the knee in occlusive arterial 
diseases of the extremities is a difficult one to make At times 
the historv may giv c an indication of the efficiency of the 
circulation in the limb and may lead the surgeon to amputate 
Jibovc the knee Severe claudication and pain in the calf mus 
clcs are reasons for doubting the existence of aiicquate circula 
tion below the knee 

The clinical appearance of the leg in the honzontal v erticai 
and dependent positions is of importance m indicating Iiovv far 
distally m the limb adequate circulation is present This is ex 
ibited by the degree of rubor and blanching which takes place 
owever the difficulty lies in determining how much of the oc 
elusion apparent on clinical examination is dependent on true 
Mtenal occlusion and how much is the result of vasospasm 
angrene of a digit or a portion of the foot has been observed 
which It was possible to palpate a pulsating anterior 
tibial or a postenor tibial anery or both In such a case condi 
tjons seem ideal fonmputation below the knee however when 
tlic incisions are made the muscles miv be found to be white 
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Many authors have dealt T\ith the question of amputations 
and a nest flurrj of dissertations on this subject always appears 
with the adtent of \sar Much progress has been made in 
technic and selection of the site of amputations m cases in 
u hich amputation is occasioned by some type of trauma How 
ever Avhen ampuniion is necessar) because of infection or 
death of part of an e\crcmity caused b> deficienc) of ihe\as 
cular tree the problem becomes a bn more complicated and 
the results of treatment are not as uniformij sansfactory For 
this reason a summary and re cv aluation of the data and c\pen 
ence accumuhted should be underva) cn from time to tune 
With this thought in mmd I ha\e studied the cases in vhich 
amputation was performed below the 1 nee at the clinic from 
January I 19J0toJunc30 IH’ because of occUisn c artem^ 
disease During this period HO impunnons were performed 
below the knee in iOJ cases 

Included m this group were cases m which the \oluine of 
blood w hich nourishes the extremit> had decreased permanemb 
because of pathologic changes namely cases of thrombo 
angnns obliterans aneriosclcrosis obliterans with or without 
associated diabetes and acute artcnal occlusions due to thrombo 
SIS or embolism The last named may or may not be associated 
with thrombo angmis obbterans or arteriosclerosis obliterans 
It IS unnecessary to dw ell on the diagnosis of these conditions 
As a group they present decrease m pulsations of the arteries o 
the extremity svith the associated changes which would be ex 
peered These changes vary from subjective coldness or t e 
extremity to absolute loss of heat with complete ischemia rai 
may be present only when produced by the increased nee o 
circulation m activity or be severe and constantly present as 
hmb becomes practically avascular Ulceration 
gangrene one or all may be present m varying degree 
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in errors m evaluation the color of age 

quantity of the bkedmg 'll the nntc of opet index of 

and general condition of the patient nre ’’'’ 5“ pf 

the chance of survml of a stump helou the 1 nee a y 
the pret lousH tned methods i,Tje<i 

In setent> seten of the cases on which this p p 
the surgeon mide on the opetatue rceot a 
the prognosis for healing of the stump ^i,„nlino In 

stum? was gnen a good prognosis for primar ™| 

thirt; one of these fortj cases the “ m 

mnine failures occurred Of nineteen cases a fair 
chance of healing teas recorded In eleven " , ciohteen 

healing occurred and m eight it did not In e cv n , . 
cases m which chances of pnmarv hcahng were 
poor priman healing occurred and m seven ^ 
surgeon was correct m fifty three out of ^ 

in which his opimoti \\ as recorded the error w as g 
a pessimistic outlook was expressed fl'iw 

At the CUnic the practice has been to nnl ^ P , ^ w-en 
closure of the stump below the 1 nee when this si e — 
selected for amputanon Pnmary beabng occurs m a 
number of cases m which amputation is done at 
warrant a trial of this procedure rather than wti e , , 

ondarv closure or amputation below or abo\e the ^ , 

IS necessitated b> the guillotine type of amputation 
1 nee It is an accepted fact that amputations be ow J 
are not attempted in cases in which surgical inter e 
necessitated b> an acute spreading cellulitis or m , , 

does not respond to elevation rest chemotherapy an ° . 

Therefore the risk of complications from infections is 
Primary healing fails in the majoritv of selected case 
of ischemic slough and the success of secondarv h*S he 

tion is not endangered bv the pnmarv closure or t c s 
low the 1 nee , . 

The eventual extent of vascuhr occlusion m throm o y 
obliterans cannot be accurately predicted Since this isea 
curs m the active producuve period of hfc it is 
the stump and prosthesis be as efficient as possible esc p t 

are faced with the possibility of an amputation or the opp 
hmb the level of which is undetermined If i functioning 
can be secured after one of the two imputations this rrequen > 
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muscle flap leading out the lateral angle of the wound in cases 
m which hemostasis i> not complete or infection is feared In 
most cases the wound is closed without drainage If dnmage is 
necessary the dram is removed between thirty six and forty 
eight hours after operation The sUn closure is made preferably 
by interrupted or conwmioiis o\ cr ind ov cr zvtor sutures 
In cases m which the foot has been infected or gangrenous 
or some evidence of cellulitis has existed sulfanilamide ervstaU 



AMPUTATIOVS IN OCCLUSINE ARTERIAL DISEASES 989 


Oxygen is given routinely -with a B L B mask for t\venr> 
minutes out of every hour for the first two or three days fol 
lowing operation A prophylactic dose of poU valent gas and 
tetanus antitoxin is given immediately after the operation 
The wound is inspected and dressed at the end of one week 
and again at the end of ten days to two weel s after amputation 
If the wound seems securelv healed at the time of the latter 
dressing the stitches are removed and the patient is allowed to 
be up and about 

HEALING AND MORTALITY 

Healing occurred after sixty five amputations without anv 
complications (Figs 263 and 264) Ac times healing is delayed 
but when it is complete the stump is suitable for prosthetic ap 



S Amputation bclou knee two weeks following operation 


place ^ When an ischemic slough tal es 

fatinn ' allow ed to progress until a level for reampu 

ennui determined In some instances good bleeding 

twee ^‘ssue in the wound tends to form early In such 
1 C dead tissue is allowed to slough Usually it is found 
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chat the skin flaps remain viable In these cases \uth slight 
tnmming and remo\al of a shore portion of the tibia a loose 
closure can be made which uill result m successful heaimg 
bclo\\ the knee In other cases the sloughing of the wound 
associated with necrosis of skin is deep and secondar> amputa 
tion belou the 1 nee cannot be performed Earl> reamputation 
IS then done through the low er or midpottion of the thigh 
OccJSionaJl> a stump becomes frank}> mfecred IVhen this 
occurs immediate action is ntcessar\ Drainage of anv sealed 



tig 264— Anpucat n beJ v Vnee three wecis foHo jn oper t n Compl 
le li g 

pus IS established eii-n at the expense of the suture line and 
moist warm dressings are applied The causative organism ^ 
sought and a suitable sulfonamide compound is admimsiere 
bv mouth If the clinical course or findings on palpation of t ^ 
stump arouse jny suspecion of gas gangrene the wound 
opened wide and therapeutic polyvalent gas gangrene amitovn 
IS administered together with treatment with roentgen ra)S 
nine stumps after 110 primary amputations below the n 
Clostridium uelchn was found on culture Five of , 

curred m cases of chrombo angiitis obliterans tw o in cas 
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arteriosclerosis and two in diabetes In all tlienpeutic gas gan 
grene antitoxins and treatment with roentgen ra>s were em 
plo>ed immediatel) In five of the nine instances healing and 
recovery followed rcamputation through the thigh and in 
two cases reamputation below the 1 nec Two patients died one 
did not have reamputation and one after reamputation through 
the thigh 

Gas gangrene was suspected m three more cases either because 
of the clinical courses or because of palpable gas in the stump 
but culture did not reveal Clostridium wclchn These patients 


TABLT 3 


PAtHOLoctc Change and Subsequent Cousse Eoli.ovm'.g 110 Primary Vmputv 
Tioss OP I eg below the Knee in 103 Cases 
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ahn^ for gangrene and all underwent reamputation 

^ahlch was followed by healing and recovery 
mci ffi death resulting from pneumonia and cardiac 

I twenty first day following operation 

inTru ^ number of deaths in this senes of 110 amputations 
talirv three This surpnsingh low incidence of mor 

tinn accounted for to some extent b\ the careful selec 

sur ° tor amputation below the knee The aid which the 
thefc*^” receives m the preoperative and postoperative care of 
mne^ from the vascular and diabetic medical services 

c acknowledged and much appreciated 
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Tables 3 and 4 are self explanatorj In all cases healing of the 
stump was secured viltimatelj and mamtiined Avhile the patients 
w ere under obscr\ ation In one case of thrombo angiitis ob 
hterans amputation below the knee was followed b> comptica 
non with reamputation below the knee healing did not occur 
so retmpuration was performed above the 1 nee Both surgical 
procedures are listed in Tables 3 and 4 in order to keep the 
number of rcamputations correct 
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PROSTHESE5 

After One Aiuputanon —A detcmimed attempt was made to 
obtain follow up information on patients who had single am 
putations below the 1 nee At the time skcv eight of the patients 
left the Clinic it was thought that the> would be able to wear 
a prosthesis eleven of these patients were not followed Two 
patients died withm a ^ear from other causes but the> never 
ind obtained an artificial limb and one was in the process o 
sccunng a limb at the time this paper was written Four 
who died one to two > ears after leaving the Clinic never vio 
an artificial limb One patient now living has never 
prosthesis Three patients stated they w ore their , . 
about 50 per cent of the time two patients 
some irntition of the -impuntion stump and one bj an 
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sioml ulcer Fort> si\ patients stated they were able to wear 
a prosthesis all of the time without an> significant discomfort 
This would mean that 80 per cent of the patients on whom 
follow up infomntion wis obtained who had had the oppor 
tunit> to secure an artificial limb were wearing one with 
satisfaction 

EIe\cn patients stated that the\ had mild sjmptoms of chaf 
nng callouses or blisters but that thc> w ore their limbs all of 
the time Si\ patients stated thev had had previous trouble of a 
more serious nature in the form of an ulcer or some drainage 
removal of a piece of sequestrum had been necessar> in three 
of these cases The longest period an> of these major symp 
Persisted was five jears However at the time of reply 
all these patients were w^eanng artificial limbs full time In this 
atter group all complications occurred in cases of thrombo 
angiitis obliterans One patient complained of pain over the 
nbular stump One patient complained only of mild phantom 
pain It was necessary to remove a spur m one case because of 
irritation of the stump 

After Bildteral Amputattom —There arc a confusing number 
u combinations which bilateral amputations of the legs may 
assume In occlusive vascular diseases these combinations fre 
quentlv change as vessels in the extremity on which amputa 
ion has been performed as well as m the other extremity be- 
come occluded In this follow up studv all amputations to 
" patient had been subjected at the time the patient 

^P led to our inquiry whether the amputation was done at the 
inic or elsewhere are included Five patients had had both 
one through the tibia the other through the 
® these patients did not wear artificial limbs one 

vvore artificial limbs 50 per cent of the time and two patients 

'^ore them all the time 

leiPl patients who had had bilateral amputations of the 
onlv vvere followed up one wore prostheses 

inH walked with the aid of crutches 

t wore them with comfort all of the time 
j similar to that covered by this paper 203 

follow^^ amputations through the thigh at the Clinic While 
^ \ ^ata IS not as satisfactory because of the advanced 

ficii” parents in this group and the frequent earlv deaths the 
res g eaned arc significant In fifty nine cases of single ampu 
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rations through the thigh follow up data was obtained Onh 
rwentj. eight of these paoents wore a prosthesis all the nme 
Ten wore a hmb less than SO per cent of the time and two of 
these used crutches as an aid Twenty one patients did not use 
an artificial hmb 

Follow up data was secured on seven patients who had had 
ampucaaons through both thighs Tw o patients w ere able to use 
bilateral prostheses all the time. One patient was in the process 
of obtaining an additional hmb and four w tre unable to w allv 
Of the cases of amputanon through the thigh m w hich follow 
up data was obtained a prosthesis was worn with satisfaction 
on thiny three limbs and on thirty nine limbs the wearing of 
a prosthesis was not attended with satisfaction Thus prostheses 
could be used sansfactonly on less than 50 per cent of the 
limbs after amputation through the thigh 

Type of ^rosthem —The make of prosthesis apparenth made 
no difference as many different kinds were used When the 
stump was sacisfactonh fitted the paoenr was able to use his 
hmb all the nme Several patients stated they had cned mo or 
three limbs before finding one which could be worn 

SUMMARr AND CONCLUSIONS 

AitiputaDons below the knee m occlusive vascular disease are 
not as hazardous as commonly believed if cases ate selected 
with good surgical judgment One hundred and ten amputations 
below the knee have been performed on 103 patients at the 
Qimc m the past elev en and a half y ears w ith only three deaths 
Reamputation was necessarv above the knee m twenty in 
stances The percentage of patients who wore prostheses for 
amputations below the knee is sufficiently greater than those 
who wear prostheses for thigh amputations so that more fre 
quent attempts at the former procedure should be urged 
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OLD AND NEW FRACTURES AND FRACTURE 
DISLOCATIONS OF THE ASTRAGALUS 

PAUL R LIPSCOMB and RALPH K GHORMLEY 

Fractures of the istragalus are comparatively uncommon 
During the present \var, however these injuries will probably 
be seen much more frequently than formerly owing to the 
terrific mechanical forces chat arc m effect The fracture usu 
all) is produced by stnl ing on the foot after a fall from a 
height The same mechanical effect may be obtained of course 
by an explosion beneath the deck of a ship the deck thereby 
being forced upward against the sole of the foot with great 
force Under these circumstances trauma is severe and fractures 
of the os calcis and distal end of the tibia and fibula may be 
associated 

With the exception of the chip fractures of the astragalus 
uhich usually are caused b> a sudden twist of the foot on the 
ankle all fractures of the astragalus are serious The resulting 
deformity and loss of function are lil elv to be severe and 
great skill is required by the attending physician in the treat 
menc of this injury The degree of skill necessary is indicated 
by the fact chat treatment has never been standardized and there 
IS still confusion in the minds of authorities concerning the best 
methods of treatment Only through analysis of the late results 
of treatment can the best forms of therapy be determined It 
IS our purpose in this presentation to analyze the results in the 
D4 cases of fractures and fracture dislocations of the astragalus 
encountered at the Mayo Clmic to January 1 1940 
Fractures of the astragalus arc analogous to fractures of the 
neck of the femur because the astragalus receives its blood sup 
ply much as the femur docs The astragalus receives the ma 
jorjty of Its blood from a branch of the dorsalis pedis artery 
nhich enters the lateral aspect of the neck The remaining 
bl<^d IS supplied by small branches entering at the ligamentous 
and capsular attachments Thus in a fracture of the neck of 
the astragalus proximal to the nutrient artery the blood supply 
995 
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ractures of the astragalus arc comparatn el> uncDninion 
unng the present s\ar however these injuries will prt biblv 
e seen much more frequentlv than formerly owing to the 
errific mechanical forces that arc m effect The fracture usu 
t ? K^uced b) stnUng on the foot after a fall from a 
fpt Ine same mechanical effect nia\ be obtained of course 
> an explosion beneath the deck of a ship the deck thereby 
fS n upward against the sole of the foot with great 
of ff, these circumstances trauma is severe and frat-turcs 
associated fibula may be 

uW? ^ception of the chip fractures of the astragalus 
ankle ^ caused by a sudden t\s ist of the foot on the 
defrtrm ^^^furts of the astragalus arc senous The resulting 
wear function arc hkcly to be severe and 

ment ^CRuired by the attending physician m the treat 
b> rkp / degree of skill necessary is indicated 

IS stil) r ^^satment has ne\ er been standardized and there 

nunds of authorities concerning the bes 
rf treat™ Only through analjs.s of the htr rctu! 

“ out Dun?' therapy he determine 

"■i eases P‘'‘^sentation to analyre the 
Wtounn-r end fraaurc dislocations of the a C 

^’nchir! Clinic to January 1 194^ c of the 

astragalus are analogous to 5 up 

'“"•f of US K? ncdis artery 

capsuK? branches entering it ^Dck of 

■" ^ ^^^‘^Tthc Uood-^ ply 

Ptotimal to the nutrient irtcry tiie 
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tations through the thjgh foliou up data was obtained Onh 
twenty eight of these patients wore a prosthesis aj] the nme 
Ten wore a limb less than SO per cent of the time and u\o of 
these «scti crutches as an auf Tw cfle> one panents did not use 
an artificial hrab 

Follow up data was secured on seven patients who had had 
amputations through both thighs Two patients were able to use 
bilateral prostheses all the time. One patient was in the process 
of obtaining an additional limb and four were unable to walk 
Of the cases of amputation through the thigh in w hich follow 
up data was obtained a prostheas was worn with satisfaaion 
on thirt> three hmbs and on thirt) nine limbs the wearing of 
a prosthesis was not attended with satisfaction Thus prostheses 
could be used satisfactonh on less than 50 per cent of the 
limbs after amputation through the thigh 

Type of Prosthesis —The make of prosthesis apparenil) made 
no difference as many different kinds w ere used "W hen the 
stump was sactsfacconlj fitted the patient w as able to use hs 
limb all the time Several patients stated they had tried tvoor 
three hmbs before finding one which could be worn 

SUMMARY AND CONCLUSIONS 

Amputations below the knee in occlusive vascular disease are 
not as hazardous ns commonly believed if cases ate selected 
with good surgical judgment One hundred and ten amputanens 
below the knee have been perfonned on 103 patients at the 
Qimc m the past eleven and a half years with onfj three deadis 
Reamputation was neecssarv above the knee in twenty in 
stances The percentage of panents who wore prostheses for 
amputations below the knee is sufficiently greater than those 
who wear prostheses for thigh amputations so that more ire 
quent atrenipts at the foniier procedure should be urged 
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CHIP FRACTURES 

Practically all of the chip fractures in the group of sixteen 
patients were caused by missteps with resulting indirect falls 
and thus triangular ligament tears \v ith a\ ulsion of i chip from 
the astragalus As would be expected, then, the great majority 
of this group of patients (eleven) were women only five were 
juen The average age of the patients was forty two >ears 
Treatment consisted of application of a cast from the toes to 
the knee m seven cases and taping in seven Rest or no active 
treatment was the choice of ^erapy in two cases Resulting 
function of the ankle w as excellent m elev en cases good in three 
fair in one m one follow up data were not adequate The re 
suits among patients treated by application of casts and those 
ueated b> taping were not appreciably different except that the 
fair result occurred m a case m which Sudel s atrophy (oste- 
oporosis) developed after application of a cast and several 
months of disabilic) resulted 


NEW FRACTURES OR FRACTURE DISLOCATIONS 
Twent) two new fractures or fracture dislocations occurred 
m twenty patients all of whom were seen during the penod 
0 possible primary reduction None were therefore more than 
"0 and a half weeks old The average age of this group of 
pa lents w as thirty fiv e > ears thirteen were males w hile only 
seven were females 

Thirteen of these patients gave a history of a fall from a 
cig t three gave a history of a crushing injury and three 
a combination of a crushing injury and a fall The method 
injur) ^\as not elicited from one patient 
ev en fractures were simple (only one line) five were com 
muted fractures three were simple dislocations, one was a 
mmmuted fracture \Mth dislocation one a compound com 
watla^disl * compound comminuted fracture 

Sev en simple fractures w cre through the neck of the astragalus 
through the body The neck and body were both 
j 1 fractures Three of the cases presented simple 

tibio astragalar joint The locauon of the 
remaining three ^as not definitclv recorded 

one minor fracture of the postenor process 
0 was really little more than a chip fracture consisted of 
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taping Qosed reduction with application of a cast was per 
formed for ten fractures Open reduction was performed for 
eight fractures internal fixation with beef bone scTetv5 was used 
for two of these eight fractures The astragalus was completely 
excised for two fractures and partiiUy exased for one 


TABLE I 

Results oe Treatuenx at Txvemt* wo Fkactoiles av» Feacttoe Lisiocauoss 
or THE \STRACAtUS 
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The results of creatment are shown in Table 1 
Four cases are reported to illustrate the treatment and results 
m this group of fractures 

) f — A youth nineteen > cars of age on July 23 1935 jumped 

from a wagon when a team of horses puUiog the wagon ran away 
He thereby sustained an mjury to the left foot A fracture of the 
astragalus was diagnosed and this was manipulated by the home 
physician but reduction was not accomplished Three days hiw 
the patient was sene to the Mayo Qinic 

Roentgenograms (Fjg 265) on adnussion rescaled a fracture 
through the neck of the astragalus tsich upward displacement oJ 
the neck The next day open reduction was performed and the frag 
ments were held in anotomic reduction by a beef bone screw A 
cast w'hich was appUed was diangcd at the end of three weelcs 
at which time the wound was healed On October 3 1935 a i«t c 
more than two months after operation union was good chnn^J 
and roentgenographtcaily (Fig ’66) The patient was 
this point to begin graduated weightbearing and was mstru 
by the physical therapy department in foot exercises One 
later the patient reported that he was walkmg without a 

did not reply toafolloss up letter which was sent one year la 
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265 


(Case I)— Fracture of the astragalus with upward displacement of 
the neck 




■ fracture “ ^voInan aged fortj four >ears had 

“ >>«£ boneT • Th's "as reduced and held with 

crew The patient made an unetentful recover} and 
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one vear after operation talked nocmaih although slight ostco 
porosis and aseptic necrosis were present 

Case ///—A man fort\ six jears of age on September "’0 1940 
fell 3 distance of six feer and landed on the Je/r Jieel Roenrgeno 
grams (Fig 267 a and b) rcseaied a fracture of the left astragalus 
« ith the proximal fragment displaced antenofU and the distal frag 
ment displaced postenorK and mestalK There wzs also a fracture 
of the internal malleolus Traction nith a Kirschncr wire through 
the os calcis was instituted for file dass at the end of which time 



Tg 67 iTa c 111) — F crures of the a«r galus nd internal milie I 
xeropo tenor nd b late I \«ex s 

open reduction w as performed and fixation secured w ith one t it^l 
iium screw in the astragalus and two through the internal maileo ar 
fracture On November 15 1940 it was noted that the fracture ha 
united but that the bodj of the astragalus was more dense than t 
neck (Fig 268) eight bearing had been started but was stoppe 
soon Six months afteraard tt was beheved rev asculanzatton " 
occurring Gradual weight bcanng was begun again 
1942 The patientxvas walking without a hmp m April and dancing 
m August when roentgenograms revealed dcfimtc increase in 
vascuhnzation {Fig 269) 








fractures of the astragalus lOOJ 

pjf /F"— A man aged fifty years sustained simple dislocation of 
/F several feet landing on the right foot 

^ Closed reduction was accomplished (Fig 271 

cellent ^ immobilization in a cast the patient made an e\ 


OtD FRACTURES ANO FRACTURE DISLOCATIONS 
The seventy eight patients in this group were seen at the 
iniiir^ -rt^ several weds to mnn> >cnrs after the ongiml 
U P f V. Patients had sevcnt> nine fractures The a\ crage 
0 t e patients in this group was thirt> si\ > cars, the \ oung 
seven >ears of age the oldest, seventv eight wears 
aiprl males and onl\ eleven were females The 

Daripnr^ ffom the date of the fracture until the 

thirfv /. thirty four months Of the 

rhp t Patients of this group who underwent operation at 
from of the old fracture the avenge lapse in time 

The observation at the Clinic was ten months 

nor nnf, ^ j for the remaimng patients who were 

tK O" "as fift> seven months 

i> history of i fall from a height 
‘nginmn “ Crushing injury and four of a crush 

bv inr}.^«"r 1 , ^ injuries to the astragalus were caused 

BrounJ ^ of 'fio "'■t'' 0 f»'' '0 'h= 

pabencs ^ mjury was not elicited from thirteen 

one seventj eight patients had simple (onI> 

teen eighteen had comminuted fractures, four 

ture fiip !i , eight dislocation with a simple frac 

nor Innii If with comminuted fracture and si\ did 

nine frarr ^ type of fracture Ten of the seventv 

The ^^®t:ture dislocations were compound 

eishtpfn fractures involved the neck of the astragalus m 
bodv onM the bod> m nmc cases while m two the 

seen at rh ^ri involved When the patients were 

of thp ^ impossible to state the exact location 

Fom T" 

not g had old fractures or fracture dislocations 

treatment after thev were seen at the 
'n the hom^ original treatment instituted bv thephysiaans 
c oca!it> for these forT> one fractures or fracture 
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dislocations was as follows rest in bed onlj for one fracture 
taping alone for three closed reduction for twencj open re 
duenon for eight cvcision of part of the astragalus for one no 
treatment for four and for four the former method of treat 
ment w as not recorded 

The results of treatment elsewhere in this group were as 
follows excellent for two fractures good for ten fair for 
twenty and poor for five We were umble to evaluate the 
results of treatment of four fractures 

The remaining thirtv eight patients who had thirty eight 
old fncrures were treated b) surgical procedures at the Clinic 
Of this group three had undergone operation elsewhere first 
Surgical measures employ ed at the Clinic m this group of cases 
\\ ere as follow s manipulation and application of cast in attempt 
to improve position of the foot m three cases open reduction 
in three subastragalar or triple arthrodesis m five tibio-astng 
alar arthrodesis m two osteotomy of the lower part of the 
tibia and fibula m three excision of the entire astragalus la 
seven excision of part of the astragalus m fourteen ind evasion 
of the entire astragalus followed later b\ amputation m one case 

The results of treatment at the Clinic in this group of thirtv 
eight cases with particular reference to the type of treatment 
are given in Table 2 

TABLE i 


RxstXTs or Tks ^rutNT ron 'HiiRTy ei «t Ou) Fractciies F».<ctvs£ 
Djsiocvtions or the Astsacaiijs 


R ults 

Op n R duct n 

0 teownty 

A th dess 

Man pulat n 

P rti 1 0 Cm 
plet« 

A tragaiectomy 

ToUl 

E c llent 

7 

1 

0 

3 

Good ' 

4 


B 1 

12 

Fait 

3 

I 

3 

7 

Poor 

1 

I 

3 

S 

UnabI to c •aluvte 

3 


S 



1 he cases of old fracture w hich w e are reporting i 
the methods and results of treatment in the group or o 
tures and fracture dislocations 
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Case T— A girl aged eleven vears sustained a fracture of the 
a tragalus one month before she was seen at the Clinic Roentgeno 
grams revealed malposition at the site of fracture (Fig 272) Open 
reduction v\as planned but when the site of fracture was inspected 



tion union was proved at operation 

present The w ound then w as closed and the foot 
was u position When last heard from this girl 

tMiiTT, ^ pain but it is onlv natural to assume that 

traumatic anhr.tis will develop m time 


dislocati >outh sixteen jears of age sustained a fracture 

he Was right astragalus three months before 

possible t ^hnic On exploration of the vv ound it w as im 

removed ° fracture therefore one of the fragments was 

time as ^tibastragalar arthrodesis was performed at the same 
leloD evident that severe traumatic arthritis would de 

tJP letter paoent did not replv to a follow 

result know the final 

home m picked cases this suigical procedure should be 
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currerf tS f, previous!) fracture of the astrasalus had oc 

Affpr ,mm compound according to the histors 

^non attempt at dosed reduc 

unsuccessful In June I9J1 partial 

and ^fprt after which ostcomvehns 

^n rS r'i doped Roentgenograms at the time of admission 

,n,nr qu^tion of tubcrcuiosis or Charcots 

u " M;^ IV «nce the serologic reaccionsuereposi 

« j *i' r Because of the marl ed s:\\ elling increased local 
tt motion the patient wts gwen phvsical therap) m 

an attempt to correct deformin of the foot which had developed 
r\ ^®^Pond to this complete astragalectonij was per 
ecember J9 1931 at which time care was taken to dis 
place the foot posteriorly TTiree months later the w ound had com 
^ and good stahiht> wasprcsentandthepatiencwalkcd 

vsicn the loot flat on the ground On March 15 J935 the patient 
was still having considerable pam and was not satisfied with the 
result V\ hen last heard from in October 1940 he was having pres 
sure sores on the foot considerable swelling of the ^ot and on 
overactivit) much pam 


FRACnXRES OF THE \STRACALUS 


LUO/ 



msel\tis and sequestra mat be noted 


Case r///— The patient a woman aged fom three >ears was 
seen because of compound fracture of the left ankle sustained m an 
automobile accident three and a half months prcMousU Drainage 
ad occurred from three different regions since the accident 
On exammauon at the Clinic the lower part of the left leg was 
su 0 len and edematous and numerous sinuses w ere present There 
uas increased motion in the foot with some crepitus on motion 
nteropostenor and lateral roentgenograms (Fig 275 a and b) 
owed an old trimalleolar fracture of the left ankle joint and 
taccure of the left talus bone with marked osteoporosi of the 
eon? jomt The patient was hospitalized and two 

I sequestra were remoied from the medial side and one 

ige sequestrum from the outer side of the astTaj,alus There was 
“^pro'^ment m the strength of the foot and at the end of 
^ ank\ losis was almost complete (Fig 276 aand 

cotiM ^ ^«tter two \ears bter the patient stated that she 

Dam difficult% outside She stiU had 

inti swelling on walkinu She was still hai 

' le drainage when last heard from 
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VR\CrURF5> OF Tilt MtS 

COMMENT 

In the mijar fncturcs of the I'vtngilu'; Jisibilm iin\ result 
not on); from the fneture per sc but (1) from nscptic nerrosts 
(^) from tnuiiiatic arthritis tnd (3) in compound fncturcs im 
in cases of open opcntion from infection of the istnuaUis 
nhich IS Iikcl) to Icid to severe dutngc with scqucstntion ot 
part or ai( of the bone Itus complication mn ncccssititc re 
nioial of the astragalus 

It nn\ be possible at times to reduce severe fncturcs of t k 
■ istngaUis b\ closed manipulatnc procedures In such instmccs 
the surgeon should be absohitclv cemm thit the rcdiiciion is 
actunre and complete In such ciscs md in ciscs of fneturt 
"athout disphccmcnt fi\monbv memsof i w cl\ fitted piv'^^cr 
of pans cist for eight or ten wccls should suffice \itcr t la 
"cichr beiring mn he commenced In d! ciscs rocnttcno 
grams sliould be inspected circfuUv for ciidcncc of 
necrosis md if it is present fuU weight bcinng should be uc 
nved until the hone has re vssvimcd vncirl' nonnil i 

even if it IS ncccssarv to cumil acnvitv ind not permit no 
"eight hearing for nnnv months , 

In CISCS of fneturc or (ncturc dislocitioii wiiii s»cv 
placement in which mmipulativc ircitmciit fills to 
accuruc reduction open reduction is indie itcd As i 
Htenl incision along the anl Ic about the level of the 
alir joint is cirricd forward md curved slmhtlv ^.'^'‘^ ,11 

base of the nccl of the istngihis 1 he peroneal ^^^voi 
he protected if possible but if ncccssirv 
hotter exposure of the joint thev mi\ be dnidei 
at the end of the opcntion The foot mi\ be 
extreme position ami the fngments replaced m P” ccrews 
non of the fngments should be bx me ms of r 

Ir should be pointed out and cmplnsi/cd that m e ^ 
inmuted fncturcs m which more than two or ' 
exist little can he gamed bv open reduction vs t 
mal cs adequate fixation In im intern il me ms ^ should 
After open reduction and fixation the suuc p ^ Yiaticnt 
he followed as indicited after C cb 

i^am should he watched for evidence of ‘ , ^stn^:lh^ 

as for evidence of tnumatic afthntis of the tibio astngiiar 

punt as well as the suhisingilar joint ^vfNuud 

In cases of compound fncuire dehndcuicnt of the wounU 
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COMMENTS AND pUERtES ON PRIMARY BENIGN AND 
MALIGNANT TUMORS OF BONE 

HENRY W MEYERDING 

The general practitioner rarelj has to assume the responsi 
bilit> for the diagnosis and ttcitmcnt of bone tumors When 
such problems do confront him he usually seeks aid from the 
literature or consults a more c\perienced colleague The data 
and material accumuinted 6> the Bone Sarcoma Registry of the 
American College of Surgeons and the larger medical centers 
are the most comprehensue and reliable sources of information 
regarding malignant tumors of bone Conclusions of real value 
can be drawn only from records which provide facts concern 
ing the history and clinical and laboratory findings together 
with the surgical microscopic and postoperative data and con 
tarn all the essential information 

Although mtormation of great value may be gamed from the 
history clinical laboratory and roentgenologic findings in cases 
of tumor of bone cvpencncc has shoun that the coireci diag 
nosis and gravity of the prognosis may not be recognized until 
metastasis has appeared In some instances the surgeon and path 
ologist have found themselves m error m spue of their efforts 
and not until necropsy has the true nature of the lesion been 
discovered Close cooperation between the clinician the roent 
genologisc the pathologist and the surgeon is essential in amviOj, 
ac an accurate diagnosis T/ie surgeon in charge of the patient 
should have an open mind as to the value of nonsurgical methods 
of treatment The roentgenologist hi cw ise must realize lus hm 
itations in interpretation of the roentgenologic findings and 
treatment When the surgeon and the roentgentherapist co 
operate to the fullest extent after early and accurate diagnosis 
m my opinion the prognosis m the treatment of tumors of bone 
should improv e 

Present 1 now ledge concerning bone tumors can be best 
ered by answ ering some of the questions w hich often arise v^ hen 
ever bone tumors are discussed These questions and answers 
follow - 

Now handle 1 und t the a sp cw of the Am r can Ac d mj of 0“^*' 
pa die Surg ons 
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classification diagnosis and prognosis 
Ij there a pncticnl classification of lesions snimlatini, tumors 
am of benign and viaUgnam tmnors of he classifici 

tion which I hi\e worl cd out Tud use if present is given in the 
r^bulation 


fAUULAl ION 

Lesions Simulating Neoplasms and True Neoplasm'! oe Bone 
I Lejjonj Smiiilatnig hfoptinns of Hone 
A Inflammatorj lesions 

1 Traumatic lesions (callus tssifvmg Iiemaionia) 

2 infecuons (s)philis lubcrculi sis osteomv clitis nonsupp«raii\c o 

teomjelms of Garre Brodies abscess mvositis ossificans osteo 
pcnoslitis) 

o Osteitis fibrosa c)suca 
^ Metabolic lesions 

I Hand Schuller (Kristian disease Cauchers disease Nicniann I'leV 
disease hjperparathv roidism 
^ Nutritional lesions 
1 Rickets scurvy 

11 Neoplasfiit m Hone 
A Benign osteogenic, tumors 

1 Osteoma (exostosis) 

2 Osteochondroma 
I Chondroma 

B fibroblastic rumors 
1 Benign fibroma 

Malignant periosteal an 1 conical tum< r 
C Glam cell tumors 

1 Benign giant cell tumor 

2 Alalignant giant cell sarcoma 
O \ ascular neoplasms 

1 Benign hemangioma (cavernous or pleMform) IvmplianLioma 
’ Malignant hemangio en loihclioma (diffuse endothelioma or Ev\ m" s 
tumor or Ewings sarcoma) Ijmphangio endothelioma 

L M lignant osteogenic sarcoma (including chonlri ireomv) 

f Mult pic m) eloma 
^ Metastatic tumors 
11 Alisccllancous group 

1 Und ficr nnatc 1 mal eft®”* " oplasms 

L>*mpho arcoma lipo arcom etjthrobla tom cU t ' ^ ^ 
aminoma 
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What are some of the factors uhsch influence the early dug 
nosis of tumors of /»OMe?-Much depends on the abilit> of the 
general practitioner for he is first consulted b> the patient and 
has the opportunity of treating him Dunng the early stages of 
the disease the symptoms and clinical findings are so \ague 
that they baffle the evpert diagnostician The most valuable aid 
at this early period is the roentgenogram Roentgenograms of 
regions m which there is persistent localized pain should be 
made immediately I ha\c repeatedly seen patients who have 
been treated with heat massage and local applications for 
months because they were thought to have a sprain fracture 
rheumatism or arrhnns whereas a roentgenogram would have 
readily rev ealed the presence of a tumor of bone Patients and 
physicians must learn the value of the roentgenogram and when 
ever localized pain persists they must consider the possibility 
of a tumor of bone (Case I) 

Will early diagnosis alter the treatment and prognosis^- 
Thcre is decided advantage in treating a patient who has a 
tumor of bone that has not attained great size and this one 
factor may be the determining element m the result obtained 
from treatment A^ost benign tumors of bone are cured by c't 
cision and only present difficulty when they attain such a size 
chat surgical removal is hazardous or impossible Thus the benign 
osteogenic tumors of bone (exostosis osteoma chondroma or 
fibroma) commonly termed osteochondroma when discovered 
before they have attained great size can be eradicated by sur 
gical removal the same fact is true of the benign giant cell 
tumor of bone 

The malignant osteogenic sarcoma the malignant giant cell 
sarcoma and the periosteal fibrosarcoma unless discov ered early 
all produce metastasis and death Five year cures however have 
occurred in many cases of this type in w hich treatment has been 
carried out early and m some cases m w hich the lesion has 
been discovered before extensive involvement had taken place 
the extremity and function have been preserved I have en 
countered some cases of this type too in which pulmonary 
metastasis was found on examination even though the primary 
tumor had not been discovered previously These patients now 
ever had had prolonged locahzed pain at the site of 
tumor In such instances treatment is of no avail and the pr g 
nosis is grave 



PRINlVR^ BtMGN M^LIGNAVT ItMOHi OP »ONP Hi 

Alulople m\elQmas ha\e not responded to treitnient ind 
those nhjch appear to be localized gro^^ths frcqncniH 
to be multiple This is one gtoup of bone tumors w ic i 
failed to respond m spite of ear!\ diagnosis and treatment ' 
aiera^e life C’^pectancs after onset of s\niptonis is about on 
teen months 


ROEMTfetNO^RAPHIC EXAMINATION 

can be leimed from the roeiit(^eiiogr<Ttii of 
hone?— The location of the lesion ns size in relationship to 
surrounding tissues and something regarding its structure u 
all) can be determined from the rocntgenogiam 
tumor extends outside the cortical substances of rnt none 
found to imade or penetrate the soft tissue The location 
a tumor of bone is of \ aluc too in the diagnosis In cases o co 
genital exostosis (benign ostcothondronn) the tumor 
arises at the end of the dtapht ses and during groii th has 
tendenci to grow m a direcaon ana\ from rather than , 
a joint Benign giant cell tumors ha\e been referred to as 
epiph) seal giant celt tumors since the\ frequcnil) occur a 
epiph)ses "nie size of the tumor and its pro\imit\ to ° 
lasion of important structures ma\ be the deciding ® , 
the cipe of treatment emploxtd A small well 
tumor maj grow close to a )omt and excision of this 
niai result in cure whereas a larger lesion max haxe ^^am 
such size that anj possibilitx of surgical rcinox a\ is prec u c 
and thus amputation is necessan For example a 
Its earber stages mas be exased and cure effected bx c is me 
w hereas m its later stages of grow th I has e seen the nwst ra i 
txpe of surgical treatment fad because the lesion had exten 
into inaccessible regions xxherc ii had continued to lorm n 


masses of tumor tissue r 

I x\ ish to emphasize particularly that the loentgetiogram 
mshes information concerning the destruction or formation o 
hone the defimteness or indefiniteness of the outline an ex i 
dence of imasion or penetration of soft tissue or the reaction 
of the pcnosieum and of the danger of pathologic ^ 

a result of w eakness of the bone strucuire from extension o 
growth Correlation of the informauon obtained from me n s 
tor> and from roentgenographic and clinical evammitions re 
suits m accurate diagnosis of manx of the lesions of bone 
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but the term giant cell sarcoma has been used looseK and 
frcquentl) it is used to designate a tumor of the benign t\ pe 
I hat e proposed m ptev lous publications that the terms benign 
giant cell tumor and malignant giant cell sarcoma are fool 
proof In Case II and in previous amcles I have reponed cases 
of malignant giant cell sarcoma in v\ hveh the lesion \\ as located 
m the epiphysis 

Can the benign and imhgmnt types of giant cell twnoTs of 
bone be distinguished No I believe that differentia 

non must be made on microscopic studv of tissue obtained 
from the tumor Malignant giant ccU sarcoma is rare and often 
unsuspected and the patient may be treated for a benign lesion 
by operanon or irradiation or a combination of both methods 
and the condition may be unrccogmrcd until metastasis de 
1 clops A thorough micnwcopic studv sliould be made ot the 
tissue obtained at operation m everv case of giant cell tumor 
of bone 

What ss the usml method of treitmcm in a case of hempi 
giant cell tumor of Ziowe^—Surgical removal of the tumor 
cauterization and immediate closure of the wound m cases in 
vv hich the tumor has not attained great size gi\ c the most rapid 
cure In some cases surgical remov al is nor adv isablc and irradu 
tion IS the treatment of choice P \ccllcnt results ha\ e been ob 
tamed following both methods of treatment In some cases 
radical excision of the tumor and bone grafting have prevented 
deformity and saved a useful extremuy for the patient 
How are piuents who have vnUgnant %iant cell sarcova 
treated^~\n these cases treatment must consist of radical re 
moval of the tumor especially when the patient comes after the 
tumor has attained some size This type of lesion is so rare thu 
reliable statistics concerning the results of treatment are not 
available I consider that treatment should consist of rsdicai 
excision m those cases m which the patient is seen early and 
amputation in those m which the tumor has attained large sire 
md involved joints In casts m which it is impossible to remove 
the tumor irradiation should be employed 
Should biopsy be performed routinely in cases of 
sarcoma {Ewing s tumor or diffuse endothihonia) or lewangio 
endothelioma or can the diagnosis be mxde hy some ott 
means'^— \ believe that the irradiation of this type of turn© 
usually gives such a charactenstic response that it is a i^g 
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noSDc procedure Since I ha\c seen cases in Mhich r p ircd 
operation and microscopic cvaminauon of tissue ha\ e failct to 
disclose the true nature of the lesion 1 wish to caution i 
phjsicians against belieimg in the infallibiht) of a diagnosis in 
this n*pe of case One of the most common errors is to inista e 
this lesion foe osteomteUcts If there is an> doubt concerning 
the diagnosis a course of roentgen treatment bt a competent 
roentgentherapist should produce a rapid melting of tumor 
tissue if Emng s sarcoma is present and a comparati\ el\ normi 
appearance of the imohed bone is often the result 

EWING S SARCOMA (TUMOR) 

Is irradtatton the treittiient of choice for E»./ng s sjrcoon^— 
The trend has been tow ard this method of treatment and 
mi experience I would rn irradiation if 1 were to haxe sue a 
tumor fjnfortunateh while these tumors max entirclx disap 
pear after such treatment the> tend to recur with fatal termma 
non 

Tr/;rf hi e been the f e yeir results follOu^ni^i irejtinent of 
patients vi(h E^mgs wrcw;i?-Of 100 patients created at the 
Clinic we were able to trace ninetx nine of whom twentx one 
(21 2 per cent) were bvmg fixe or more \cars after treatment 

OSTEOGENIC TUMORS 

hat is meant by the tenn osteogenic ^Doesitviein 
producing ?-Thc use of the term osteogenic rumor has lea 
CO Confusion It does not mean in the sense m which xxe emp ox 
It m this country a tumor which produces bone mr it max or 
niax not produce bone mthemajonix of cases of the osteogem 
group It docs produce bone As osteogenic tumors me u e t 
benign osteoma (exostosis) osteochondroma and chon toma as 
well as a high percentage of sarcomas the osteogemc tumor 
constitutes the largest percentage of tumors of bone 
The term osteogenic as I understand it if 

from bone originates in bone denxed from cells xx ic a\ 
the ability to form bone and denx cd from ancestors o « 

XX hich w hen fully differentiated are know n as osteoblasts i hus 
cells which are osteogenic max appear at \arious stages ot 

differentiation max nexer produce bone or max form an osteo 

genic sarcoma of the osteolytic type or dense bone producing 
what IS termed asclerosmg osteogenic sarcoma 
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but the term giant ceil satcoma has been used ioosclj and 
frequently it is used to designate a tumor of the benign type 
1 have proposed m previous pubhcicions that the terms benign 
giant cell tumor and malignant giant cell sarcoma are fool 
proof In Case II and in previous articles I have reported cases 
of malignant giant cell sarcoma m which the lesion was located 
m the epiphysis 

Cia« the beiiign and vnhsnvn types of gtant cell turnon of 
bone be distinguished clinically^— "Ho I believe that differentia 
tion must be made on microscopic study of tissue obtained 
from the tumor Malignant giant cell sarcoma is rare and often 
unsuspected and the patient may be trcjrcd for a benign lesion 
by operation or irradiation or a combination of both metlsods 
and the condition may be unrecognized until metastasis dc 
velops A thorough microscopic stiidv should be made of the 
tissue obraaned at opention m cverv case of gnnt cell tumor 
of bone 

What IS the usint method of treatment m a case of benucit 
gsant cell tumor of f'i?w^~SurgJcal removal of die tumor 
cautenzacion and immediate closure of the wound m cases in 
which the tumor has not ittamcd great size give the most rapid 
cure In some cases surgitii remov d is not advisable andirradu 
non IS rhe frcarnient of choice J vcellcnr results have been ob 
tamed following botli methods of trcitmcnt In some cases 
radical cvcisiort of die rumor and bone grafting have prevented 
deformity and saved a useful extremity for the patient 
Hoxo ire patients <uho have vnUi^nant givit cell sarcotm 
treated^— In these cases treatment must consist of radical re 
moval of the tumor espeaaUy w hen tiie patient comes after the 
tumor has attained some size This type of lesion is so rare thu 
reliable statistics concerning the results of treatment arc 
available I consider that treatment should consist of radical 
excision m those cases m which the patient is seen earlv and 
amputation in rliosc in » Inch the tumor has attained large sot 
ind involved joints In cases m which it is impos’uble to renwvc 
the ttimor irradiation should he employed 
Should biopsy be perfoniied rmitmely vi cases of c-atw? 
sarcoma (Eumg s tumor or dtfftise eitdothelioma) or 
endothelioma or can the diagnosis be made by some o 
mcans^—\ believe that the irradiation of this type of 
usually gives such a charactensac response that it is a B 
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Is Bence Jones protetmmj dugnosttc of unltsph v \ elarrj^— 
No It occurs in about 60 per cent of the cases and has been 
found among paoents ^\ho ha\e other t\pcs of lesions 
Do To<.nigenogr,Tr?is pervnt a positi t disgnosts of 
vrYelonn^—Whtn metastasis as a result of caremonn has betn 
excluded the characteristic punched out round and o^ al areas 
commonly seen in the skull nbs sternum spinal column and 
femurs asnell as m other long bones nia\ be du£mck>tic 
Is tiere an\ procedure besides the ttst for Bt/nt Jot ls pro- 
tetmenj and roentgenograpl tc etattrititioii er/nh '• B r(.stilt 
w 1 dngnosis of rmilup^c wntfo/wr?— 1 believe thit the hnduu 
of plasma cells on sternal aspuanon or biops\ is the an^\\ tr to 
this question Renal damage albunununi backiche reversed 
albumin globulin ratio autohcmtuglutinition Bence*loncs pro- 
teinuna anerma weakness and loss of weight mn be pte'^enc 

fibrosarcoma 

Are ^brosjrcorttis viore amt.nabh to tJ r/ o^teo 

Apporentlv thc\ are Of thirtv sl\ picients 
nho had fibrosarcomas treated at the Qmic ind were meed 
30 5 per cent liv cd five \ ears or more w hercas onlv 20 ^ per etnt 
of a similar group of patients w ho had o'^ocemc '^areom i In ed 
for five vears 

Can you gt \ the fi t %err sitrn jJ rift trt m\ 
member of cases of primiry malignmt tumor of I on e^ 2 1 2 
per cent 

REPORT OF CASES 

- aeed nineteen scars A\a’! seen December I 10 o 

bne cave a historv of pam swellmc loe'al he-ic and hmitition ot 
motion of the left knee of fi\c month duntion Dunn- the tv\e 
months time she had had *;c\cral remisMon'' of 'vMuptonis but thes 
had increased m se\ enn Diathemn and infra red tremnents had 
oeen used and roentcenocrams were nken pist prior to emumg tt 
the Oimc 

Ftanuiiation rev caled a hcalthe appearing % ounc eirl w ith sw ell 
tng of the left thieh increased local heat ttndemevs and Imuw ion 
of motion at the knee joint The clinical and roenttrcnoeraphic 
\\j 5 osteogenic sarcoma of the left femur (Fig 2 7a 
and />) Examination of the lunirs rexealed no abnormabtv the 
mood count w-as within normal lumts the flocculation test for 
5'*philu, x\as nctrame UnnaUsis rc\ea!ed ^mc albumin and pus 
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ion 

which cleared up m about a week Biops> was advised and if die 
lesion proved to be malignant, amputttmn 
December 4 19>9 a section of tissue was removed and exmimed 
by the pathologist w ho made a diagnosis of osteochondrosarcoma 
grade 3 on a grading basis of 1 to 4 Amputation at the juncture 
ot thi* upper and middle thirds ot the left femur was performed 



lig 7 — O teogenic sircoma of the lov er th rd of the kft fem ir rf A ter 
p sttn I vitfw {> latcnl vitsv 


immediately Convalescence wm uneventful and the patient was dis 
missed on the twenty third postoperative dav after she had receive 
a course of roentgen therapy over (our fields w ith com crgin^^ 1 
The technical factors were as follows bO kv (consrant potentia | 
16 inches (40 6 cm) distance 6 mdltampercs 6 mm aluminum n 
tration and time eighteen mmutes She was living at the tune t i 
paper was written more than three )ears after treatment was i 
stituted 
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Case II —A. V. Oman aged thirty se\en> ears was seen at the Clinic 
September 18 1935 She complained of arthritis since an illness eight 
months prior to admission and of fever associated with redness 
swelling soreness local heat and pam in the left knee on walking 
of four months duration Sjmptoms had become progressiveh 
worse and she had been confined to bed for six weels 
Examination revealed a well developed well nourished woman 
who had swelling tenderness discoloration local heat and limita 
tion of motion with pain on motion of left knee The roentgen 



" gmnt cell tumor of the lower left femur tvith soft 

sue shadotv (Hg 773 ) The lungs were negative The floccula 
“on test urinalysis and blood count revealed nothing abnormal 
ps> Was performed September 23 1935 the pathologist made a 
agnosis of malignant foreign bodv giant cell sarcoma grade 1 
Jiniputation was performed thret da>s later Convales 
^ uneventful and the patient was dismissed on the thirtieth 
^ Before dismissal she received a course of treat 
roentgen rays to three fields with beams of rays con 
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verging the technical factors ivere 135 hv , 16 inches ^ 

distance 5 milliamperes 6 mm aluminum filtration and time ^ 

fiv e minutes She hv ed three and a half years following ttca 

Case m~A man aged fifty eight >cars was seen ^ 

He gave a history of pain and swelling of 

right arm of six months duration A diagnosis of sarcotn 

made and amputation advised Examination revealed a \ ^ 

ished man with some atrophy of the deltoid muscle mr.vf' 

at the level of the surgical neck of the right humerus 

ments of the shoulder caused pain there was weakness o , 

with some numbness of the thumb The roentgenologist rep 

giant cell tumor of the right humerus (^ig a) an 

lungs \v ere negative The Wassermann reaction w as negative j 

I?"*! the upper third of the right humerus was excise a 
homogenous graft inserted and attached with beef bone , 

pathologist repotted that the lesion was a hemangioma Con 
cence was uneventful ,, 

Eighteen and a half months later the patient was examin S 
firm umon was present (Fig 279 and recovery 
plete except for atrophy of the muscle and limitation oi 
He could shake hands and do clerical work Three ^ , 

was told that he had died of carcinoma of the - 

the roentgenograms rev ealed what appeared to be a metastatic 
Re study of the tissue removed at operation was carried o 
a diagnosis of hemangio endothelioma grade 1 was made 

Ciwe IV —A man aged fortv three years was seen 
1937 because of a pulsating tumor of the fifth nb posteno y 
the left side that had graduaU> increased m size and 
Since he had noticed it three ycarb prior to adrnissitm I oc g 
treatment was given at the Omic but the tumor faued to . 

in size Ma> 19 1937 operaoon was performed half ot tne rm 
was excised together with the tumor (Fig 2R0) The ^ 

reported hemangioma Convalescence was unev entful and tnc p 
Dent was dismissed on the nineteenth postoperative da> c wa. 
hving and well at the time this report was written or six year 
later 


C<U£ f'-A \%oman aged fift} four jears came to the Omc 
August 23 1957 because of pain m the left thigh of ten months 
duration Examination revealed an obese woman with pain on 
forced moaon of the left hip The roentgenologist reported hmor 
fhagic bone cjsc or giant cell tumor of the upper portion of Icic 
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femur (Fig 281 a) and that the lungs were negamc Operation 
August 31 1937 revealed a large firm vascular fibrous tumor 2y 
inches (6"’ cm) m diameter tvithm the bone uhich uas shelled 
out With If came the posterior portion of the shaft of the femur 
that was greatly thinned Bone chips were placed m the cavity and 
the greater trochanter was brought down and forced into it as 
well a cast was applied The pathologist reported fibroma prob 
abl\ an exaggerated osteitis fibrosa Convalescence was uneventful 
and roentgenograms three months later revealed excellent posi 
tion and good evidence of union (f ig '’81 b) 

The patient was living at the time this paper was written more 
than five V cars later and did not have an\ evidence of recurrence 



I ig 8} —Hi gc osteochondroma jnvcdving the shaft of the nght huineru 
\ s nspected of b mg a malign nt les n 


Cure r/— A woman aged twenty two yeare was seen ^ av 
1937 because of pam and swelbng of the left wrist of ^ 

duration She did not give a history of uauma 
performed and roentgen treatment had been given out her / , 

toms had persisted ^lanunation at the Clinic 
sw elling of the low er portion of left wnst vvith limitation 
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A diagnosis was made of giant cell tumor of the distal end of left 
radius with impacted fracture shortening and osteoporosis of bones 
of forearm (Fig 282 a and b) Tlie lungs were negative Further 
roentgen treatments vvere given over a period of three jears (Fig 
282 c and d) Five years later the patient reported that she still had 
soreness weakness and deformu^ of the wrist but no evidence of 
recurrence 

Roentgen treatment maj cure this tj'pe of tumor but I believe 
that surgical treatment offers quicker relief and a better prognosis 

Case VII —A man aged for^ years came to the Clinic April 7 
1936 because of a huge tumor of the right humerus of eighteen 
years duration During the >ear just prior to admission the size of 
the tumor had increased rapidl> and it had annoyed him by rub 
bmg against the wall of the thorax A clinical and roentgenographic 
diagnosis of osteochondroma of the shaft of the right humerus was 
made (Fig 283) Roentgenograms of the thorax revealed old bi 
lateral pulmonary tuberculosis with left pneumothorax Because of 
the size of the osteochondroma the patient decided to have dis 
articulation performed ic was done on April 11 1936 The pathol 
ogist reported osteomyxochondroma but suggested the possibility 

J^^ttrrence as a malignant tumor Convalescence was uneventful 
^d the patient w as dismissed on the eighteenth postoperativ e day 
He reported m January 1943 or six and a half v ears later that he 
"as well and had had no further difficulty 
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PRACTICAL application OF PLASTIC SURGERY 
TO THE EXTREMITIES* 

LIEUTENANT HARRY 6 MACEY MC-VIS) 

Uni d Sf t s N t R 

jMan> plastJC procedures can be cmplovcd successfully m 
treatment of lesions of the extremities b> the surgeon who is not 
specifically trained in this field With the lesstmng to depletion 
of men trained in the field of plastic surgery m many locah 
ties 1 re\ leyy of these plastic procedures seems timely 

SKIN GRAFTS 

Skin grafts frequently are indicated m the correction of many 
conditions both congenital and acquired The type of pro 
cedure chosen should be the one most applicable to the coodi 
tion to be corrected In genera! the grafts most common!) em 
ployed arc the split skin graft (razor graft) the pedicle graft 
the full thickness graft or Wolfe Krause graft and the pincri 
graft 

Split skin grafts arc generally the grafts of choice m regions 
•yy hich are yy ell supplied \\ ith subcutaneous tissue Pedicle grafts 
usually are indicated m regions y\hich bear y\ eight for use o\er 
'ony prominences and also for co\cnng defects which etpose 
tendons or bone Full thickness grafts are frequently mdicaftfl 
m the surgical treatment of conditions about the fingers an 
hands butthicl split si in grafts yvith only a few excepnons usu 
ally can be used mstead of full thickness grafts Pinch gram arc 
rarely indicated for use on the upper extremity and only inrro 
quetitlv for use on the lower extremity In this, field of 
they arc of use chicflv for patients whose general condition do 
not permit more extensive grafting r 

In this paper I shall consider m detail only the spur s in g 
and the pedicle graft becau se tliey arc the two types o g — 

The op nions and asse c ons conu cd m ih s paper are the ^ ‘ of 
of the author and are not to be consitaed as offic at r reflecting 
the Na j dep rtment or the ni al s nice at large 
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most frequently applicable to phstic procedures on the extrenn 


Spill skm Grafts 

grafting is facilitated bj use of the Paget derma 
panff Large grafts accuntelv 

tJiJckness ma> be ripidlv remov ed m ith this derma 
nurnr^r^ ^'^f^sive defects can be grafted The successful 
rn M- ^ ° graft IS dependent on careful attention 

fo certain principles These principles arc as follows 



Fig ">84 —The Paget dermatome 


indicated ^ graft should be emplox ed only y hen it is 
traumatic u for plastic procedure that is for recent 

''ound? 1 , , t-lean surgical wounds and chronic ulcerated 

2 Before granulation tissue 

ulcerated w a split si in graft to chrome ulcers or 

sha\ed to superfiaal granulation tissue should be 

^ Comnl ^ ^ ^llow base which has a rich blood supply 
nes hemostasis should be effected with a minimum 

should be a\ o*id d should be used w hile catgut ties 
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4 The i,rTfc should be immobihzed After the graft (or 
l^rafts) js applied to co%er the defect and the graft is so placed 
that It o\ eriaps the edges of the defect it should be immobilized 
b> running or interrupted sutures of wlk or cotton (Fig 
The graft is sutured around the margins of the defect and 
w hen the defect is hrge the graft (or grafts) should be sutured 
throughout the defect 

5 Continuous c\ en pressure should be applied o\ er the graft 
after operation Such pressure can be obtained by application of 
sea sponges sponge rubber or cotton avaste (Fig 286) Pressure 
dressings should be continued for a minimum of two weeks 



I ig 85 — Method of imm I li at n of the sj 1 1 sVm graft ith tures 

6 On granulated wounds or potennalla infected wounds the 
graft after its application should be sprajed with sulfamU 

mide powder To facilitate adherence of sulfanilamide the graft 

should be moistened with phasiolpgic solution of sodium 
chloride Since all split si in grafts should be perforated 
application to allow the escape of serum or collected fluid the 
perforations will permit local absorption of sulfanilamide 

7 For all infected or potentially infected wounds 

jngs should be employed fora period of five to seven da>sa t 
operanon The use of wet dressings is facihtamd u> ur>i 
perforated Dakin tubes deep m the dressings Tms , 
insures wetting of the deep dressings and lessens the 
of protecting bedclothes and so forth The solutions g 



\PPUC\TION OF PLASTIC SURCER^ TO EXTREMITIES 10^’ 

emplo)ed are ph>siologic solution of sodium chlonde 0 8 per 
cent solution of sulfanilamide or w cak Dakm s solution ( 1 14 j 
8 The wound should be dressed for the first time from the 
fourth to the se^ enth da) after operation The time depends on 
the wound grafted and the evidence of complications such as 
odor drainage or unexplained rise in temperature \t the time 
of the first dressing visible blisters or regions of infection should 



be A\hen wet dressings are emploved thev should 

as earl) as feasible and grease dressings insti 
oil n plain vasehn gauze scarlet red gauze cod liver 

midp ^ cent ointment of one of the sulfona 

compounds 

for pressure dressings should be continued usualh 

a nunimtiTTi rtf 1 _ °L_ f. Kn ciir«r»nrrf»d 


1034 


HARRY B MACEIi 


espccjali> w hen it is on the loner extr«nn> for a period of sn 
to eight n eef s 

Chronic ulcerated regions usuaUv respond to hot wet dres 
mgs uith compression The solutions most suitable for the net 
dressings are physiologic solution of sodium chlondt and Dahm s 
solution Granulations uhich are firm pink to reddish m color 
bleed cisdj on irritatson and are relatively painless are usuall) 
healthy Unhealthy gxanubtions are usually gnyish pamful on 
irruanon and frequently ooze a purulent or seropurulenc fiuid 
(figs ->84 28S ind 286) 


* 


Pedfcls Grafts 


Pedicle grafts consist of sl.)n and subcutaneous ti«ue vhich 
ire elcvited from the underlying tissue eveept at its pedicle 
or pedicles Pedicle grafts as mentioned pcevtoasly are wsuaOi 
indicated /or coiermg defects on ueij,hc bearing surfaces de 
fccts which c'tposc bone or tendon struemre and defects over 
bony prominences which have little overhmg subcutaneous 
tissue 

Pedicle grafts ire of three types (1) the Trench or sliding 
graft m vvhich the gnfc is slid or moved from its onginai bed 
with hctle torsion or nvisnng of its pedicle (2) the Indian type 
of graft w hich is transplanted by tai isting or rotating its pedicle 
and ( 3 ) the Italian or distant graft which is ral en from a surface 
distant from the site to be grafted Tor practical descnpmc 
purposes pedicle grafts arc btst described as immediate or de 
jjyed single or double pedicle grafts Tubed pedicle grafeate 


rarely used in plastic procedures on extremities 

hmaedicttc sivg!e pedicle grafts are employed to cover small 
defects and the procedure is cimed out without preliniina^ 
prepancion of the grafr As broad a base as possible should be 
mamtamed at the time of elevation of the graft TTere wou 
be a minimum of t« isctng or rotation , 

Delayed rwg/epei/n/cgr/i/rj are prepared grafts 
arc employed to cover large defects and defects for whtc a 
immediate pedicle graft js not feasible They are usually tea 
planted from a distant site therefore added length is 
permit the transfer and of necessity preparation ss requit 
insure an adequate blood supply Two to three n eeks are u 
required in the preparatioo of delayed single pedicle gr 
several principles should be observed 



APPLICATIOV OF PLASTIC SURCERY TO EXTREMITIES 1035 


1 The donor site should be so chosen that the patient will ave 
maximal comfort dunng the period of transference and \vi 1 no 
have a visible scar Scarring is of particular concern to " 

and avhene\er possible, scarring below the Ince shoui c 
aioided 

2 The ratio of length to breadth of the graft should not 
routinely exceed a ratio of 3 1 In those instances m which 
this ratio cannot be maintained because a long gnft is require 

a longer period of preparation should be consumed 

3 The graft should be prepared bv elevating it between two 
pedicles and resutunng it in its bed at intcrv als of sev en to ten 
days until the blood supply is adequatch established to nouns 
the graft on severance of one of its pedicles 1 or safest prepa 


ration three elevations should be used 

4 The defect left by transplanting the graft should be close 

by a split slvin gnft This grafting is safely done at the time ot 
the third elevation of the pedicle graft or at the time of the niwl 
elevation of the graft when one pedicle is cut prior to the 
transplantation , 

5 Adequate fixation of the extremity or extremities at the 
time che graft is transplanted is necessary to prevent traction 
angulation of or undue torsion on the transplanted pedic e 
graft On the lower extremities plaster of pans casts are est 
employed For fixation of an upper extremitv following the m 
itial transplantauon and sutunng of a graft, bandages and a 
hesive dressings usually suffice as the grafts are often taken from 
the abdominal or thoracic wall 

6 Final severance of the pedicle is determined by the amount 

of established circulation This may be gauged to some extent 
by the condition of the recipient region and on the attachment 
secured at the time of the initial transference It is genenllv 
safe partially or completely to sever the pedicle twenty one 
days after transplantation , , 

Double pedicle grafts usually are employed as immediate gra s 
and function chiefly m covering traumatic defects of the an s 
and fingers They arc at times indicated in treaung recent trau 
matic wounds of the lower extremity m ^'hlch cisc the graic 
IS elevated and shifted to cover the defect They may e cm 
ployed m a similar manner to cover defects of a chronic 
Double pedicle grafts also have been described as sleeve graft 
and hav e been employ ed in the manner of a glov c grait 
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If double pedicle grafts are indicated as delayed double ped 
icie grafts they should be prepared in a manner similar to that 
described for the preparation of delayed single pedicle grafts 

UP**ER EXTREMITY AND AXILLA 
Plastic procedures on the upper e\treinit> arc employed in 
correction of congenital or acquired deformities or defects 

Congenda) of iho Hands and F/ngers 

Plastic procedures for the correction of spidactylsm (webbed 
fingers) should be deferred until the patient is four to fi\e years 
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of age unless the de\ elopment of the finger or fingers is retarded 
Before attempting anv surgical procedure it is \\ cU to rult nut 
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the residual defects In the flap operation one flap is taken from 
the dorsal surface of the finger with its base toward one digit 
Another flap is tal cn from the palmar surface with its base to 
ward the next digit The web is then dissected leating the two 
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instances in A\hich webbing extends to the tips of the finger'^ 
the web maA not be mobile and thus it wiU be nccessnry to gratt 
the entire medial and lateral aspects of the digits In such an 
instance the web is divided in the midline without nny plm 
for flaps with the exception tbit the web at the base of che 
fingers should be retained to cover and miintnin the mterdigital 
space Webbing which is present but insufficient to cover tht 
defects after division should be emplox ed to cov cr ns much ot 
the defect as is feasible Split sbm grafts ire sutured into position 



Tig ’90— <r and I Accessory thumb 


as previously described (Fig 288 ^ 

In correction ot poly dactyUwt the problem is the removal of 
which mav vary from an outgrowth of one 
fino ^ to 1 complete!) formed extra digit The accessorv 

£crn\a> be only skin and subcutaneous tissue Incisions should 
e so placed that after amputation of the digit sufficient skin 
loi’ closure of the defect Spht-skin grafts may be mdi 
c^j cases of pol) diciybsm associated with s\ ndact) Iisiu 
In digit fFig 289 a and b) 

nmt/> 1 ^^ tJmnibs, part of the thenar 

a M ^ attached to the accessor) thumb In such 

^se the muscle attachment should be saved and sutured to 
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the reimmin^, phalanx after removal of the accessotv digit If 
removal of radiaUv placed accessory thumbs leaves a defect m 
the capsule on the lattnl aspect of the metacarpophalangeal 
joint repair IS necessary The defect may be repaired by dissect 
ing free a flap of nearby fasaal tissue and suturing it to covet 
the defect (Fig 290 a and b) 

Surgical treatment for chew hwds (congenital cleft hand} 
can only be directed toward improvement of function m pre 
hensilc motions In those cases jn which operation seems indi 
cated bone fusion or fascial fixation mav be done to reproduce 
the opponens motion of the thumb 

Acquired Defects 

Fwgers —After avulsion of the tip of a finger the surgeon can 
cover the defect with an immediate single pedicle graft which 
is elevated from the thenar or hypothenir eminence The graft 
IS U shaped and ns pedicle m cveh case is the portion of the 
graft nearest to the wnsc The defect of the graft bed may be 
covered with a small spin skm graft or ihf* defect may be a! 
lowed to heal m by gnmihiion and cpnhelnaiion When a 
graft IS used n is sutured into position cov enng the a\ uUed tip 
of the finger It may be necessary to pass sutures throu^^^ 
nail CO secure adequate fixation of the graft The flexed fin ei 
can be satislacionlv immobilized with adhesive and roller band 
age dressings Lsua/fy che pcdick if a pedrefc gra/t ai wed 
may be severed after from sixteen to eighteen days (Fig ’'91 
V b and c) Another procedure which Ins been desenbed lor 
treating avulsion of the tip of the finger const rs of elevating 
a double pedicle graft on the palmar aspect of the dist-ii pha 
lanx of the finger proximal to the region to be covered The 
graft IS slid forward into position md sutured The residual 
denuded graft bed may be coveted by i split skin graft or 
allowed to heal by granulation and epithclizarion In avvusion 
of si m and soft tis ue of the finger tips not involving the bon} 
phalanx the denuded portion may be covered with a split wn 
graft if sufficient padding to cov er the bone is present 

In treatment of avulsion of the tips of several fingers t e 
wall of the abdomen or thorax miy be the most efficient donor 
for the graft The lower abdominal quadrant opposite 
lured member affords an especially convenient donor site 
graft IS prepared by a single incision through the skin and 
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cutaneous tissue of the desired thickness sufHcient undermining 
IS earned out to permit sutunng of the fingers under the pre 
pared flap In treatment of nAulsion on the dorsal aspect of the 
fingers undermimng of the abdominal graft is earned lateralh 
and the fingers are placed under the graft and sutured into 
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the remaining phalanv after removal of the accessory digit If 
removal of radially placed accessorj thumbs leaves a defect in 
the capsule on the lateral aspect of the metacarpophalangeal 
joint repair is nccessar> The defect may be repaired by dissect 
ing free a flap of nearby fasaal tissue and sutunng it to covet 
the defect (Fig 290 cianAb) 

Surgical treatment for claw binds (congenital cleft hand) 
can onl> be directed toward improvement of function m pre 
hensile motions In those cases m which operation seems indi 
cared bone fusion or fascial fixauon may be done to reproduce 
the opponens motion of the thumb 

Acquired Defecfi 

Fingers —After avulsion of the tip of 1 finger the surgeon can 
cover the defect with an immediate single pedicle graft which 
IS elev ated from the thenar or hy pothenar eminence The graft 
IS U shaped and its pedicle m each case is the portion of the 
graft nearest to the wrist The defect of the graft bed may be 
covered with a small split skm graft or the defect mav be a! 
lowed to heal in by granulation and cpithclirition A\hcn a 
graft IS used it is sutured into position covenng the avulsed tip 
of the finger It may be necessary to pass sutures throiiffh the 
nail to secure adequate fixation of the graft The flexed finw 
can be satisfactorily im mobilized w ith adhesiv c and roller band 
ige dressings Usually the pedicle if a pedicle graft is used 
may be severed after from sixteen to eighteen davs (Fig ’91 
i X b and c) Another procedure which has been desenbed for 
Arcatmg avulsion of the tip of the finger consists of elevating 
■^a double pedicle graft on the palmar aspect of the distal pha 
hnx of the finger proximal to the region to be covered The 
graft IS slid forward into position and sutured The residual 
denuded graft bed may be covered by a split skin graft or 
allowed to heal by granulation and epithehzation In avulsion 
of skin and soft tissue of the finger tips not involving the bony 
phalanx the denuded portion may be cov ered w ith a split si m 
graft if sufficient padding ro cover the bone is present 

In treatment of avulsion of the tips of seveni fingers t « 
wall of the abdomen or thorax may be the most efficient dono 
for the graft The low er abdominal quadrant opposite me i 
jured member affords an especially convenient donor site 
graft IS prepared by a single incision through the skin and 
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the usual fashion ■nith a spbt slan graft B} inserting the hand 
under this prepared craft, the location of the fingers is deter- 
mined and shts m the shin and subcutaneous tissue are made to 
permit extrusion of the fingers Inasmuch as the second incision 
of the double pedicle graft is incomplete there is less chance 
of circulators embarrassment of the graft The graft and hand 
are left in position for a period of three weeVs at the end of 



9J - A ul«on of the Soft tesuts oscr dotsom of the secon ao 
third uith exposure of the csd-rivinff bone- a before slan srrait 

appearance after dela% ed s jcle pc<LcIc eraft is la place 

hich tune the graft usual!) can be se^ ercd. In grafting 
ihe palmar or dorsal aspect of the hand, the donor site of the 
irunlv should be opposite to the injured member for comfort to 
ihc patient and ease of postopcran\c immobilizanon (Fig 292) 
■^'ulsions of minor degree on the dorsal or palmar aspect 
of the hand or fingers max be coxcred bx the use of an imme- 
diate single pedicle graft hoxxcxer the double pedicle graft is 
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usually the graft of choice Tlic pedicle or pedicles are usuall> 
safei> severed at the end of three weeks For older patients 
who do not require efnei^enc> measures delayed single pedicle 
grafts may be used more advantageously especially m those 
cases of potential infections for this procedure the wounds 
and grafts should be prepared m the usuti fashion (Fig 293 
n and b) 

FoTeann /w/d Elbo'W -~PIasnc procedures about the forearm 
and elbow are most often indicated for closure of ulcerations 
following bums healing of recurrent ulceration in scar tissue 
and release of contracted scars On the forearm split skin 
grafts are satisfactory and suffice m most instances Pedicle 
grafts arc indicated in treimienr of those conditions resulting 
m exposure of tendons or bone Scar tissue should be excised 
completely and split skin grafts should be used to cover the 
defect unless the scar is unusually soft and pliable m which 
case contractures can be corrected by plastic incisions (Fig '^94 
a and b) 

/4ariW«— Slvin grafts should be applied early to ulcerated 
fields of any magnitude about the axdh caused by bums or 
traumatic loss of si in and tissue In mild cases of contracuiw 
of long standing the scar may be stretched into a pliable web 
In these cases good results are obtained from plastic incisions 
such as the Z incision for release of the web and closure of 
the defect An incision is made along the base of the web this 


IS extended onto the thorax on one surface and on the opposite 
side of the w cb along the arm The tw o triangular flaps thus 
created one with its pedicle attached to the thoraac wall and 
the other to the arm arc sutured to cover the defects One flap 
covers the defect on the arm the other that on the rhoraac 
and axilla The deep contractures m the axiUa must be freed and 
the scar tissue excised with ^ccial care not to damage the 
portant underlying nerves and vessels Postoperative immobui 
zation with the arm held at nght angles should be maintainea 
for three weeks and it is well to maintain the right angle posi 
tion at night for eight to ten weeks Stretching exercises should 
be instituted at the end of three weels Abduction 
splinrs are adv antageously employed for maintaining the ng 
angle position of the arm 

In cases in which webbmg is more extensive it » ^ 

to combine the Z plastic inasion with split skm grafts 
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The flaps are sutured loosely into the residual defects and the 
remaining defects are filled m with split skin grafts (Fig 29) 
a and h) 

Incisions along the wall of the thorax and arm may be more 
advantageously placed if they are made after the splitting and 
separating of the web rather than before dissection of the web 
Postoperatn e care is similar to that described for the care of 
split si in grafts and the postoperanv e routine should be the same 
IS that in which Z plastic incisions are used alone In the pro 



cedure of using Z plastic incisions alone or in con)unction wit 
split skin grafts comers or points should be a\oided Cyanotic 
tissue should be sacrificed inasmuch as any defect cm be coi ere 
satisfactonly with thicl split skin grafts 
Hidrideiiitts siippuratna of the avilla if it is e^tensne 
current br fails to respond to conservative treatment ® 
be rreaten by wide excision and split skin grafts The . 
treatment of this condition which has been previously 
consists of a wide excision of the hair bearmg tissue an ^ 
ciated ulceration of the surrounding tissue The exc o 
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include the deep mflammatorv tissue Avhich is eisiK palpable 
The important deep structures of the axilii must be remem 
bered and e\cision should b> no means evtend deep enough to 
jeopardize them As these infections arc of such a chronic na 
cure and frequently do not respond to conservative treatment 
preliminary preparation of the field is usually futile After c\ 
cision of the infected tissue, a split si in graft is removed from 
the donor site and sutured into position After operation w et 
dressings should aluajs be employed and for continuous even 
pressure and fixation a nght angle abduction humeral splint 


hidradcnitis suppurativa of the axilla a characteristic 
grjff 'Appearance one month ifiet excision and repair with split si in 

Sulfonamide compounds given orally two to 
before operation and five to seven days after opera 
vr-if lessen the chance of postoperative complications The 
of th C l spra>ed with sulfanilamide before application 
. ® ^^1 dressings Unless there is clinical evidence of coni 

dressing should not be done for a period of 
1 seven days, and as stated prev iousl> soft dressings 

IS w' ' 3^chn gauze should be msatuted as earlv as possible It 
tu t\ the compression dressings and splints for tw o 

'«*rcc«eeks(ng 296 
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The flaps are sutured Ioosel> into the residual defects and the 
remaining, defects are filled m with split skin grafts (hg 29 J 
7 and b) 

Incisions along the wall of the thorax and arm mav be more 
adv antageousl) placed if they are made alter the splitting and 
separating of the web rather thin before dissection of the wth 
Postoperativ e care is similar to that described for the care of 
split skin grafts and the postoperative routine should be the same 
as that m which 7 plastic mcistons are used alone In the pro 


tvg Ij-U ebbing f tie kh atilb a be? re operaoon b 

ng spill sVin gr fis ih pla tic incw m t ut lire n rois* " 
to enng il )I proper 

cedure of using Z plastic incisions alone or in conjunc^n uiih 
spilt skin grafts comers or points should be avoided 
tissue should be sacrificed inasmuch anv defect can be tove 
satisfactonlv with thick split skm grafts 

Htdridenitis suppuratna of the a\iUa if it « 
current pr fails to respond to conserntivc treacmenr s ^ 
be treated b> \v ide excision and split si in grafts X ne s ^ 
treatment of this condition w hich has been prei wuslX 
consists of a wide excision of the hair bearmg ^ 
dated ulceration of the surrounding nssue The cxcis 
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defomut) Many operaci\e procedures ha\e been ad\ised for 
the treatment of this condition All of the procedures which 
ha\e been ad\ocated have features to recommend them and a 
surgeon in order to be successful should be familiar with all of 
them The procedure of choice should be determined from the 
climcal examinauon of the foot and roentgenographic findings 
Some of the more favored surgical procedures are the Mavo 
McBnde Keller Girdlestone Silver and Lapidus all of which 
are variations in the technical procedures (Figs 297 and 298) 
A modification of McBnde s operation may be employ ed sue 
cessfully in cases of painful bunions with onlv moderate valgus 
deformity Follow mg a simple plastic removal of the excessive 
portion of bone or exostosis of the medial head of the first 
metatarsal bone the adductor hallucis tendon is cur through a 
small second incision m the web between the first and second 
toes In exposing the adductor hallucis tendon dissection should 
hug the lateral aspect of the metatai^al head until the tense 
tendon is palpated It then is divided and no attempt is made 
to transplant it Through this same incision the lateral capsule 
of the metatarsophalangeal joint may be incised if the v algus 
position of the toe needs further correction (Fig 299) In 
bone resecuons of the Mavo tv pc or its modifications 
^”^4 ° be used for older persons and persons w ho hiv e associ 
^^bncic changes m conjunction with hiilux valgus 
iMcBride m descnbing his operation emphasized the fact 
that if the lateral sesamoid bone is removed care should be 
taken to avoid severing the short flexor tendon which might 
result in a hallux virus deformity 

Tailor Bunion 

A painful bursa ov er the head of the fifth metatarsal bone is 
a common source of pain and is njidilv amenable to surgical 
treatment Tailor bunions arc a result of a prominence of the 
lateral aspect of the head of the fifth metatarsal bone and the 
subsequent dev clopment of a chronically inflamed bursa Surgi 
f consists of the removal of the prominent portion 

o the lateral aspect of the head of the metatarsal bone through 
shaped incision with its comexitv toward the dorsum 
k dissection and exposure of the head of the 

th metatarsal bone the bursa is retained and emplov cd to 
•^ONer the bony defect The panent is permitted to wear a 
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split shoe and begin bcanng weight on the foot at the end of 
ten days after operation Regular shoes usuall) can be worn at 
the end of three weel s 

Sof^ Corns 

Soft corns arc the result of pressure from the bonv prom 
incnccs of the phalanges of the toes and may occur at anv joint 




Tig 300— a Soft con b t\ c n tl e founh and fifth t es f* p P'” 
roenfg nog in \ icl marl er m posit on to d mo st ate the prom ence 
I teral base of th p oximal phalanx of the f uril toe e post peran e vie 


level bctucen the toes Tlie common location is bct»een ^ ^ 
fourth and fifth toes and usually in the web at the base o t 
fourth toe The soft com which in reality is a callus so 
from moisture between the toes is ciused b> tight 
press the medial prominence of the head of the proximal p 
of the fifth toe against the lateral prominence of the 
the proximal phalanx of the fourth toe (Fig 300 a) 
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Surgical procedures for this condition consist m removing 
one of the bony prominences In the most common location 
between the fourth and fifth toes the removal of the lateral 
prominence of the base of the proximal phalanx of the fourth 
toe IS preferable to disturbing the prominence on the fifth toe 
Care should be taken to remove the bonv prominence cleanly 
and an) spicules attached to the periosteum should be careful!) 
searched for and removed Tnc capsule should be closed thcreu) 
lessening the chances of dislocation (Fig 300 h and c) After 
operation colloidin on a cotton dressing suffices to cover the 
wound prevents maceration and permits the weiring of loose 
shoes 

Defects of Soft Tissue 

Plastic procedures on the soft tissue about the feet arc most 
often indicated for the relief of chrome conditions \s pre 



viousl) stated pedicle grafts usuailv arc indicated on weight 
canng surfaces In the mijorit) of instances m which gnfts 
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are indicated the problem is usual!} one of selecting a suitable 
donor site with a minimum of visible scjrnng especially m the 
CISC of omen and maxima! comfort to the patient while under 
treatment \ deh\ ed single pedicle graft except m a few in 
stinccs is the grift of choice the details of the procedure ha\e 



1 jg 30 -Elxten ivc ks ons jmolvnc bo* heels eMcndi ? J j A 
bearing portions a before plast c repa t b after repair of u 
single ped le gr fts 

been de 5 c:nbcd proioasly Immediate 
the graft IS best seenred bj plaster of pans “ „50iity 
tremities Casts should be applied segntel> “ j,eti 

to hold them m the desired position Ke casts shouWb m 
early enough to permit hardemr^ before attachnent 
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pedicle graft to its new site Windows are placed in the cast 
over the defect and donor sire of the graft to pcnnitattac ment 
of the graft The casts are then connected, thereby insuring 
adequate immediate postopenme protection to the transp ante 
graft , 

For the treatment of decubitus ulcers of any extent o\ er the 
heels, immediate single pedicle grafts may be successfully em 
ployed this method of treatment saves months of healing and 
residual scarring The necrotic or a\ ascular tissue is excised n 



juj — txte^SI^ e ulceration ot the toot a 
amputation of the fourth toe and repair of the defect bj- dclajed single p 
graft 


immediate single pedicle graft is elevated from the lateral or 
medial aspect of the heel and the graft is then rotated into posi 
non It IS well to leave as broad a base as possible in the imme 
diate single pedicle graft Pud enng which occurs at the point 
of rotation of the graft disappears on use of the foot after 
non The defect m the bed of the pedicle graft is covered with 
a split sl>m graft in the usual fashion The transplanted gra K 
should have insured protection from pressure m order 
anv interruption of circulation This protection mav be attorde 
adequately b> the use of a small piece of balsa or phm wood 
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are indicated the problem is usually one of selecting a suitable 
donor site a\ith a mmimum of visible scarring especially m the 
case of women and maximal comfort to the patient while under 
rreamicnf A delated single pedicle graft except in a few in 
stances is the graft of choice the details of the procedure haie 



l ig JO’ ~f xtens VC lesiom m olvm^ botfa b«]5 cTtcndmii 
bear nj, portions a before plasuc repair b after repair of def ett “ 5 
s ng!e petj cle grafts 


been desenbed pret >ousl> Immediate postoperative 
the graft is best secured by plaster of pans casts on 
tremities Casts should be applied sep3ratel> to ^ Infied 
to hold them m the desired position The casts shouW 
early enough to permit hardening befoi'e arracnnicn 
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of an infection such is osteomyelitis, or m some instances as 
a result of compound fractures In this ty pc of case i delay ed 
single pedicle graft or an immediate double pedicle graft ^\hlch 
IS used as a sliding graft can be employ ed If the double pedicle 
paft IS selected it is ele\ated in the usual fashion the incisions 
being so placed that the defect to be covered will be located 







® in'oKing soft tissue about the lateral aspect of the knee 

Ihe defect b) "spb "sk after excision of the scar and repair of 


slinidA ^ portion of tl e graft The edge of the graft 

f practically approximate the defect The defect ulcera 
lironm and the graft is shifted medially or 

tlpfrn^^ on Its location xn respect to the defect The 

^hc graft IS covered with i split skin 

graft m the usual fashion 

otitracttircs about the hiee may be released by plastic m 
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cision as the L incision provided the scar presents enough 
mobility and phabilit\ However plastic incisions ate usuall> 
contraindicated Scarring or bands of contracture should be ex 
ciscd and the defect covered with thick split skin grafts In 
those cases in which moderate flexion contracture of the knee 
IS associated the Inec should be manipulated into as much 
extension as is permitted b> gentle manipulation before applj 
mg the graft (Figs 304 a and b and 303 a and b) 
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FREDERICK A FIGI 

Pigmented ne\i or common moles occur ilmost universalh 
i ost persons hive it least several such skin lesions of varying 
‘'ize In the great majorit) of instances the nevi are small do 
not cause an> trouble and accordingly do not require any treat 
nient At times however because of their extent situation and 
prominence the) produce considerable disfigurement ind re 
no\aI IS desirable for cosmetic reasons This is true of the pig 
ented hair) moles often seen about the face ind especially of 
e massive neuromoles at times encountered on the scalp Both 
these lesions but especially the latter may attain huge pro 
poitjons produce marled deformity ind interfere with func 
on to a considenblc degree Fnirlv frequently beemse of 
peated trauma chronic irritation or recurring infection and 
times without apparent reason pigmented nevi undergo 
3 ignanc change Because of this the removal of such lesions 
s a prophylactic measure often is indicated Repair of the de 
cct that follows excision of 1 Iirge nevus may present a diffi 
cult problem m plastic surgerv 

Pathologic and clinical manifestations 

Types of Nevi 

nevus or mole consists essenually of a circum 
n ed increase of the pigment of the skin Associated with 
of ^ there usually js hypertrophy of one or all 

j fhe other cutaneous elements especially of the connective 
ssue and hair The dermatologist i^cognizes several different 
^pcs of nevi The most common of these are (I) nevus spilus 
e siniple smooth pigmented cutaneous spot universally seen 
U; nevus pilosus the common hairy mole (3) nevus vcrucosus 
^ le immmillated papillarv or warty mole (4) nevus hpo 
UTtodcs in which excessive hypertrophv of adipose and con 
active tissue is present and (5) hnear nevus which as the 
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cision as the Z incision provided the scar presents enough 
mobility and pli3bjht\ However plastic incisions are usually 
contraindicated Scarring or bands of contracture should be e\ 
cised and the defect covered with thick split skin grafts In 
those cases in which moderate Hevion contracture of the knee 
IS associated the knee should be manipulated mro as much 
extension as is permitted by gentle manipulation before apply 
mg the graft (Figs 304 a and b and 305 a and b) 
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cistol? Exicmuc piuracntcd hait^ ne'us of necl%. trunk an! ann Ex 
adtisctT'^ grafting of tl e portion of the tumor on the neck onlj \ ere 
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A girl SIX years of age observed m another state a few years 
ago had large pigmented hairy moles covenng most of the 
neck trunk and extremities as well as a large part of one side 
of the face approximately two thirds of the surface of the bod\ 
being involved 

Texture —The texture of pigmented nevj may be like that of 
the normal skin but ns a rule they are firmer more fibrous and 
thicl cr than normal are elevated and have a rough hyper 
trophic papillary or mammillated soft or cormfied surface 
They often present as smooth circumscribed pigmented areas 
that may or may not be elevated above the surface of the sur 
rounding skin Commonly they arc several millimeters m height 
but some of the neuromofes of the scalp are J to 4 cm or more 
in thicl ness 

Degree of Pigtnaitation —Tltc degree of pigmentaaon of 
cutaneous nev i or moles v ancs greatly ranging from that of the 
normal skin to dark brown steel blue and sooty black Their 
color often remains unchanged throughout life but at tunes 
there is a tendency for them to become more deeply pwmenced 
with advancing age and along with this there may be some 
increase of the size of the lesion and of the number and coarse 
ness of the hairs on the surface In general appreciable increase 
of the size and of the depth of pigmentation of a mole and 
especially the change to blue blacl should be viewed with 
suspicion particularly if accompanied by local discomfort or 
" tenderness for these may indicate the development of a mahg 
\ nant process 

■^Associated Hair Follicle Infection 


Moles generally are asymptomatic and in most cases the pa 
tient s only complaint is the disfigurement they produce Hov 
ever recurring infection of the hair follicles of these lesions is 
fairly frequent especially when the hair is plucked frequent ) 
Infection commonly occurs also in papillary nevi and in the large 
convoluted tumors of the scalp In the latter lesions it ten 
to flare up acutely at bnef mtervals The impossibility ot mai 
taming proper hygiene is an important factor in this rega 
Intense pruritus may be associated with the infection 
the cases of tumors of the scalp pam local tendeme 
intermittent fever mav be present 
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mine whether the pigmentation in the lesion of the scalp and that 
m the pha^^ nx were vascular or melanotic The patient was anxious 
to have the tumor about the ear removed as it interfered with her 





Fig J07 -a Co ge tal deepU p gmemed nod lar tumor of sea p . 
ng 10 bv 10 bv 2 cm Aid ough il e 1 ion lo Ivcd 1 ke a n ch ma th P ^ 
Kmph noies ver not p Ipablc The patient dc red rcmo\ I ^ 
terfered wul wear g of a I cadpho e in her v ork s a tclcpl o op 
b D ffuse pigment tion of the po tpharynw 1 all vas ii ugm 
to th prolonged u e of arg)rol n al packs for s n s tro ble ^ jj 

c Result after e sion of tumor of scalp and immed ‘ 1 jd I 
thickness sk n graft The tumor p o d to le m Un ^ 

The pat ent d ed four and a half > rs later of general red metastas 

ueannt a headphone in her ai ork “ 

lesion avas cacised and replaced aaith a full *1'=''"® grade 
307 c) Microscopically itproaedtolieamelano epith 
1 The graft took w ell and the pauent carried on 
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for several >ears She succumbed to generalized metastasis four and 
a half vears after the operation 

As a matter of fact an> method of treatment that cannot be 
definitely relied on to destro> i pigmented nevus completely 
with a single application is fraught with danger particularly if 
the treatment induces appreciable inflammator> reaction Ac 
cordingly radium roentgen therapy incomplete fulguration 
and caustics should not be employed for this purpose 

E ecfrocoagulat(on or Cauterizafion 
The simplest most effective and safest method of dealing 
with small pigmented moles or nevi that is lesions which 




Fig 308— Deeply pigmented nevus which had shown some recent growth 
A lesion of this tjpe might be removed readil> by means of electrocoagula 
tion but excision is preferable as microscopic study is desirable 

measure up to 5 mm in diameter is by means of electrocoagula 
tion but It IS essential that the lesion be destroyed completely 
at one time This is readily earned out as an office procedure 
wath procaine infiltration anesthesia (Fig 308) If the growth 
is pedunculated or is raised well above the cutaneous surface 
It can first be clipped off flush with the skin by means of a pair 
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of scissors and the denuded area then seared over with the dia 
therm) electrode As a rule the scar following this is incon 
spicuous if not actually in\ isiblc unless there is a tendency for 
leloids to develop Inquiry regarding this should always be 
made prior to removal of multiple nevi from areas where the 
presence of a thick scar might cause the patient more concern 
and inconv enicnce than the original lesion In questionable cases 
It IS well to treat onl) one or two small growths and observe 
the result some weeks later before one takes care of a number of 
more extensive ones 

Excision of Movi with Suture of Wound 

After cauterization or electrocoagulation of larger moles 
(lesions 0 5 to I cm m diameter) small depressed scars like those 
seen after varicella often will remain particularlv if the operator 



Fig 309— I gm nt d ha rj n vus of check b result after smple 


his mide certain to destroy the hair follicles which extend 
rather deeply Accordingly when a nevus is more than a fevv 
millimeters in diameter and especially if it contains coarse hairs 
excision with suture of the wound is preferable to 

as healing takes place more promptly complete remov at ot 

hair follicles is more certain and the cosmetic result is oerte 
Care m extending the elliptic excision along the normal euwn 
ous folds will render the operative scir less 
pccially if w hen the w ound is closed the subcutaneous 
are well supported with fine silk sutures (Hg 309) 
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Large Nevi about- the Pace and NecL 

These ncvi nia> be removed by repeated partial excision or 
they may be excised and replaced with a sLm graft in a single 
stage or multiple stages (Figs jlO to 314) The former pro 



cedure often uiil permit of eradicating B 

size ultimately leaiingonly a fine line scar siell 

much less conspicuous than a skin graft 3 ,„d 

the graft may hate taken According to rius pto 
elliptic portions of the lesion are excised and pmn ^ 



Fg 514 -J Picmetittd . 

and application o( fuUHHict-- 
I St operatnc procedure) 

the wound K earned onr 
pktcl) removed Thew-,j,^ 
number of stages reqj^ 
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tissues the situation on the face or neck and the tendency to 
produce distonion as the wound is closed Usually each ellipse 
js from 2 S to 3 cm in w idth and the operatn c procedures are 
repeated at internals of three months or more being spiced at 
penods of sufficient length to permit stretching of the adjacent 
skin thereby obiiating contracture and deformit) 

Naturally this method is not applicable if the nevus is appre 
ciably thickened highly \ ascular or infected or if there is am 
question concerning its being malignant When these conditions 



F g 315 — a Deeply pgmemed papll ry h iry mole of the lo r 
gpd che X G ossl> the le on a? s ggesu e of a malie a t inelan ma b t 
tl ere a no nl g m nt of the regional lyntph nodes 

b Result fter one tage e cis on and 1 1 st c opcrat on A fl p ft ” 

malar region i as i cd to tr the defect m the evel d the d 
heeX being o cr d ith a f II th eVness sVin graft 

are present removal in a single stage and immediate replace 
ment with a skin graft or a pedicle flap are advisable (Fig 3n) 
Many nevi about the face neck and scalp must be dealt in 
this manner 


Large Papillary Nevi about the Ear 

An exception to the above generalization concerning 
of a skin graft is encountered in many esses of large ^ 
nevi about the ear Many of these ^^lons mv oU e the p ^ 
auricular region and the adjacent scalp as well as a large p 
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one or both surfaces of the auricle Because of the irregularity 
of the surface of the pinna and the small amount of connective 
tissue benveen the nevus and the caralagc skin grafts generally 
do not do well Accordingl} in these cases it often is advisable 
to remove with the cautery or diathermy electrode a portion 
or all of the growth on the auricle (Fig 316) The remainder 
of the lesion on the flat surfaces is excised at the same time and 
the wound either sutured primarily or skin grafted Since heal 
ing must take place by granulation it necessarily will be slow 
but unless too large a part of the auncic is denuded at one time 



rig 316— a Pigmented papillary nevus of auricle and prcauncular region 
b result after excision of the portion of the tumor in the preauncular region 
and electrocoagulation of the part involving the car 

distortion will not occur Any remnant of the nevus on the 
auncle w ill require remov al at a later stage 

Pigmented Tumors of the Scalp 

In spite of the huge size attained bv many tumors of the scalp 
the embarrassment associated with them the disagreeable symp 
toms they produce and the ever present possibility of malignant 
change often only haphazard and palliam e therapeutic measures 
are advised This probably indicates that the possibility that sur 
gical remov al is feasible is not generally appreciated b> the 
medical profession Irradiation is contraindicated in these cases 
as the ncvi arc highly radioresistant and there is a possibility of 
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conspeuot (“""nf ^ '«■« 



Tig 317— jj Estcnsi f5br us inoic o{ sculp t tumor after etc on it neas 
ured 15 cm jn d am t r c grafted area on the scalp W! ng re™ 


Excision and immediate replacement with a free skin graft tti 
a single stage are as a rule readti) feasible ct en though a latg^ 
portion of the scalp may be involved This procedure « as car 
ned out m several cases m which an extensive neuromole ctn 
ered a large portion of the scalp In one inscmcc approximareh 
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half of the scalp and a large area on the face and in another a 
hrae more than a third of the scalp were affected Because of 
the unusual extent of one of these tumors the case is reported 
in some detail 

The patient a man r\\ent\ nmc >cars of age came for examma 
ion ecause of a large firm \asciilar fibrous pigmented mole of 


cicpri ncuromole of the face scalp and neck b the ex 

time nieasured 25 bj 22 5 bj 4 cm c appearance of skin grafts at 

later result^°'^^ original dressing twelve da)$ after operation d and e 

scalp which had been present since 
L ^ The tumor had gradually increased m size had 

nodular and somewhat lighter m color and m recent 
ten^^ ^ been tender and painful most of tlie time Its pos 
or portion was distinctly comoluted It measured 25 b> 22 5 by 
cm cotered most of the left temporal panctal and occipital 
gions and the postenor part of the check and was slightlj mov 


THYMIC TUMORS IN MYASTHENIA GRAVIS 

O THERON CLASEn i L. McKENOREE EATON 

The interest of surgeons m myasthenia gravis has been snmu 
lated by the report of Blalock Mason Morgan and Riven ot an 
apparent curt of this disease by the extirpation of an amenor 
mediastinal tumor The patient was operated on m 1936 and 
at the time of their report had remained free of myasihcmc 
symptoms for about three jears after operation Subsequent 
reports b> Campbell Fradkm and Liperz of dchnire improve 
ment in one case and b> Pocr ©f succc^ful t catment m another 
case of mj asthenia gravis bj removal of thymic lamors have 
lunher aroused tht mrercst of surgeons Although the report 
bv Turnbull of failure to influence the course of this di ease by 
removal of a th> mic tumor tends to temper the enthusiasm of 
surgeons it has not lessened their eagerness to share m solving 
the riddle of myasthenia gravjs and its relation to the thymus 
■Wcjgcrt was the first to suspect a relation bemeen the two 
diseases when in 1901 he found at nccropsv a thymic tumor w 
a case of myasthenia gravis Smte that time abnormalities in the 
way of diffuse hvptrphsia or actual formation of tumor have 
been discov cred at nccropsv With increasing frequency As Nor 
ns stated it pathologic changes may be found in the th) niu> 
cases of myasthenia gravis m direct ratio to the care with 
which they arc sought Blalock has been able to collect reports 
of snrv instances of thvmic abnormality verified by necropsy 
or surgical exploration m 117 cases of myasthenia gravis 
Surgeons became interested m this problem as early as 191 
when the first attempt to treat myasihema gravis by remov-al or 
a thymic tumor was made bv Sauerbruch and reportea by 
Schumacher and Roth railorc to cure the pauent compicK) 
and the death of two more patients on whom opemnon 
performed by Sauerbruch cvidentlv dampened his enthusi^ 
and that of other surgeons for this form of treatment 
other reports of wholehearted attempts to remove 
tumors m myasthenia gravis appeared m the literature until t 
of Blalock, and his associates m 1939 
1076 
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The critical clinician who has evpenence in treating a large 
group of patients suffering from myasthenia gravis will be cx 
ceedmgly cautious in accepting a remission m an> one case of 
asthenia gravis following surgical removal of a th>mic 
tumor as evidence of causal relation He is too familiar with the 
requency and unpredictability of remissions m this disorder 
urthermore he remembers that m many cases of m> asthenia 
gravis in which the patient comes to necropsy there is no de 
fectafale abnormality of the thymus We approve of this si epti 
cal attitude 

^ aware of onl> eight cases in the literature in 
'' ich thjmic tumors (not to be confused with persistent or 
yperplastic thjmic tissue) have been removed surgically in 
t e trea^ent of myasthema gravis In these eight cases three 
patients died too soon after operation for the effect on the myas 
cnic symptoms to be observed leaving only five cases for 
evauation from this pome of view Two patients were appar 
n > improved two experienced complete remissions and one 
as not benefited The smallness of this group and the lack of 
results have left some doubt as to the v alue of remov 
g cnymic rumors m the treatment of myasthenia gravis 
CO ? other hand the results in the literature although in 
cticouraging and previous expcnences of mem 
s ot the Clinic’ m securing remissions of myasthema gravis 
er roentgen irradiation of mediastinal tumors prcsumablv of 
origin combined to interest us in a study of the prob 
m urthermore it seemed to us that surgical treatment should 
ot onger be extremely hazardous Effectiv e symptomatic treat- 
an^*l Prostigmme and other drugs ^ sulfonamide therapy 
cat ^^^^hoscopy to lessen the danger of pulmonary compli 
an advances in the technic of thoracic surgery and 

esthesm should make a surgical attack on this disease much 
^^^oable than in previous years Therefore m December 
-.y patient was subjected to operauon 

cooperation of the Section on Roentgenology each 
and h patient was carefully studied roentgenoscopically 
by means of lateral as well as the usual poster© antenor 
ercoscopic films We were amazed to find that a much higher 
ev cf myasthenic patients showed roentgenographic 

jgjj thvmic tumors than our previous expenence had 

to expect when only stereoscopic roentgenograms in the 
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postero ancenor position ^verc obtained In nine of the last fifty 
fi\e cases there was rocnt[,cnognphic evidence of anterior 
mediastinal tumors In five of the mne cases the abnormal 
shadow has been a erified at operation as representing a thymic 
tumor Evidently Noms statement that thymic abnormalities 
are found at necropsy m direct proportion to the care with 
which they are sought may be extended to roentgenographic 
evidences of thymic abnormalities They too are found m 
greater frequcnc) if they are sought for with care and proper 
technic 


Up to the present time one of us (O T C) has remoied 
four thymic tumors m cases of mvisthenia gravis Another 
thymic tumor has been removed by Dr Harrington In another 
case in which a thymic tumor was suspected because of a 
remission of symptoms following roentgen irradiauon of the 


thymic area although there was insufficient evidence on which 
to bisc the diagnosis rocntgcnographically exploration has been 
performed and the thy mus remov cd A tumor w as not found 
m this case Tw o patients vv ho had thymic tumors w ere operated 
on during remissions apparently induced by roentgen irradia 
non and they have remained well In two other cases the course 
of the mv asthenia gravis apparently was not influenced The 
fifth patient who liad thvmic tumor and the patient undergoing 
thy mcctomy m whom no tumor w as found have been operated 
on too recently for the results to be e\ aluited There hav e been 
no deaths and the tw o patients failing to respond satisfactorily 
^lave not been affected delctenously by the procedure 


PREOPERATIVE CARE 


The preoperative management of patients who have mvas 
thenia grav is is extremely important It is w cll known that in 
fections trauma physical exertion or even nervous strain can 
cause nther marked exacerbations of myasthenic symptoms 1*01 
that reason when surgical intervention is contemplated we 
have insisted on liospitahzation of all these patients for at eas 
two to three days before operation so that the patient can 
come thoroughly rested and accustomed to hospital roonn 
This also avoids to some extent the dangers of u 

of infections of the upper part of the respxnitoiy trac 
are so hazardous to patients who have my -isthenia 
are given sulfadiazine preoperauvely in doses, of 7> to 
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(5 to 6 gm ) daily, for two days before operation We are con 
vinced that preoperative chemotherapy has reduced materially 
the risks of surgical intervention in these cases During the 
period of hospitalization patients should be given adequate doses 
of prostigmmc so that all m> asthenic symptoms are well con 
trolled All patients should have a blood grouping m case 
transfusions are neccssarj during or after the operation 

ANESTHESIA 

A mixture of c) clopropane and o\> gen administered by the 
intratracheal route has been our choice of anesthetic agent in all 
of our cases This type of anesthesia is fievible and permits a 
high concentration of oxygen w hich is important in these cases 
The presence of the intratracheal tube makes it possible to as 
pirate an> secretions in the tracheobronchial tree at any time 
dunng the operation Although m some of our cases removal of 
thymic tumors has been earned out without opening either 
pleural space there is some danger in opemng the pleura m any 
such operation and the presence of an intratracheal tube with 
positive pressure anesthesia obviated any dangers from opening 
the pleura at an> time during the operation Deep anesthesia 
IS not necessary for these operations and it should be avoided 

ROUTE OF APPROACH TO TUMOR 

Tumors of the thymus can be approached in a variety of 
routes and we have tried three different routes so far In our 
first case the tumor presented a little to the right of the sternum 
at the level of the fourth cartilage A U shaped incision was 
made m this region and the skin and muscle flaps w ere turned 
laterally Cartilages of the third and fourth ribs were removed 
the internal mammary vessels were ligated, the pleura was re 
fleeted and the anterior mediastinum was exposed A well cir 
cumsenbed firm tumor presented immediately It measured 
6 by 8 cm The tumor was enucleated without particular 
difficulty In the second case the tumor presented to the left of 
the sternum Similar exposure was used and worl ed out very 
satisfactorily 

In the third and fourth cases the tumor v\as approached by 
the transpleural route A posterolateral incision w as made a 
long segment of the fifth nb was removed the pleura was 
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Opened the lung ^vas deflated and the tumor was removed from 
the antenor mediastinum 

In the fifth and sixth cases an antenor approach was used 
The sternum Avas split down the middle to the level of the 
fourth canilagc and then cut out into the third interspace 1 he 
split sternum was spread apart and the anterior mediastinum 
exposed The thymus A\ as found to be a wide flat tissue 1> mg 
immediately behind the sternum The thymus was fnable but 
could be dissected out without particular difficulty In one of 
these cases a tumor of the thymus was found as well as h\ptr 
plasia of the thy mus 

From our experience with these several approaches we are 
convinced that the anterior sternum splitting approach has some 
advantages m that it permits thorough exploration of the entire 
mediastinum from the region a little above the manubrium to 
the upper part of the pericardium ind that this w ill permit more 
thorough remov al of all thvmic tissue than any other approach 
By this approicli an extrapleural operation can be accomplished 
The other approaches that were used permitted satisfaaorj 
removal of thvmic rumors but it is entirely possible tharso/ne 
active thy mic tissue remained and it may be that this* remainin'^ 
thvmic tissue is responsible for failure of some patients to be 
relieved completely of their myasthenic symptoms ft has been 
Qur impression that the patients on wliom operation has been 
performed by the transtemal route have had more postoperative 
distress than those on whom opcntion Im been performed bj 
the other routes llowcver this has not influenced their post 
operative course materially 


POSTOPERATIVE CARE 


Oxygen is admimstered to patients for the first thirty 
forty eight hours after operation Usually at the end ^ ^ 
time oxy gen is no longer necessary For the first day after f 
non prostigmme is administered parenterally m the 
that the patient has been taJ mg preoperarnelj After 
druL can be admimstered by mouth as necessary to 
evidence of myasthenia Chemotherapy is maintained ^ 
ameiy until the temperature returns to normal Wop'” . , 
bronchoscopy may be necessary a remove „vis 

tracheobronchial tree Patients suffering from niyastheni g 
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frequently have difficulty in nismg the secretion and this is 
particularly true during their immediate postopentivc course 
Facilities should he readily available for bronchoscopy and it 
should be done even on what Mould ordinarily stem rather 
slight indications \Vc believe that a respirator of tlie Drinker 
type should be available in the management of these patients 
Occasionally m these cases severe respiratory failure develops 
because of the my asthenia and m one of our cases the use of a 
respirator was responsible for saving a patient who otherwise 
could not hav e surviv ed 


In only one of our cases has the postoperative course caused 
any concern In this case a tumor was not present The dissection 
of the thymus w as difficult because of prev lous roentgen irradia 
tion over the thymus Postopcrativ ely the patient became pro 
stigmmc fast that is no longer responded to the use of pro 
stigmine Severe respiratorv embarrassment due to myasthenia 
developed and it was necessary to place the patient in a Dnnl er 
respirator for three days The patient made an uneventful re 
covery otherwise and has got along satisfactorily without the 
use of proscigmine or any of the other drugs usually required 
by myasthenic patients 

Our results in these five cases of thymic tumor and one case 
of thymectomy cannot be evaluated completely at the present 
time There have been failures but apparently there have been 
successes too With increasing cvpcncncc the amassing of a 
larger group of cases and the careful correlation of clinical find 
mgs the histologic picture of the tumors removed and the re 
suits may lead to a better understanding of myasthenia gravis 
and Its relation to the thy mus 
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Surgeons who perform operations for goiter de\elop a more 
or less individual routine procedure The statement has been 
made that the operation has been so \\ ell standardized that noth 
ing can be said that will improve present technic and knowledge 
of thyroid surgery To some extent the foregoing statement is 
tme however it seems wise never to entertain the belief that 
the end point in any surgical procedure has been attained 
It IS my opinion that the only step m thyroidectomy thus 
far universally agreed on is the skin incision The technic of 
thyroidectomy about to be desenbed is not original rathei 
It IS the summation of the ideas of other surgeons regarding thv 
roidectomy plus perhaps an original idea or tw o 
An experienced surgeon rarely attempts any operative pro 
cedure through a small or inadequate incision Goiter surgery 
IS no exception to this rule Adequate exposure then should be 
uppermost in the mind of the surgeon w hen performing thy 
roidectomv just as in other types of surgical procedures 
The tcchmc here illustrated and bneflv desenbed may not 
be the best but it w orks 


THE OPERATION 

First a collar tv pe of incision is made through the skin and 
tissue The anterior jugular veins are clamped 
ivided and ligated Then the deep cervical fascia is incised as 
"as the skin (Fig 319 j) The upper flap (composed of fascia 
su cutaneous fat and skin) is then dissected upward to a point 
just above the level of the thyroid cartilage The lower flap is 
reed in a downward direction to the level of the sternal attach 
nients of the sternocleidomastoid muscles The prethy roid mus 
c cs (sternohv oid and stemothv roid) hav c thus been exposed and 
retracted laterally (Fig 319 b) Next the points of dissecnng 
scissors are passed upward behind the thyroid isthmus begin 
uing It tlic suprasternal notch thus freeing the isthmus from 
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tress sutures (Fig 324), the inner (mesial) and outer (literal) 
borders of the remaining thjroid of the lobe are ipproxiniited 
Placement of these sutures is a preciutioniri measure igunst 
postoperam e hemorrhage from the remaining ghnduhr tissue 
of the lobe The insert (Fig 324) illustrates how tlie lobe his 
been resected in V shape as well is the rclitionship between 



3 0 Ligition of right supenor th)roid vessels and suspcnsorj ligament 
Dimsior of isthmus 

the nene trachea and posterior aspect of 

The left lobe is resected m a similar manner Figure 324 also 

ncs to illustrate the th>roidcctomy completed The stemo 
01 and stemothj roid muscles are then brought together by 
ans o a running ty pe of suture The fascia is approximated by 




i g JJl -Isthmus r«(racte<} htcrally to alio v cl n ps to be placed on 
lobe of th}fo d at level of trschca BfoLcn I ne ind cates Ant sn son/r« 
sccuon of ngl t iobo 
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means of mcerruptcd sutures and the skin incision is closed 
b> means of Michel dips Usual!} such uounds are closed with 
out drainage except in cases m wluch there has been a husrh sub 
sternal or extremely \ascuhr goiter when a small strip of gauze 



is employed for the purpose Such drains are remov ed in tn enty 
four to thirty six hours after operation 

ANESTHESIA IN THYROID SURGERY 
In by far the majority of cases thyroidectomies can be car 
ned out either under cervical blocl or local inhltration w 
procaine It is well I believe to keep in mind that epinep 
never should be added to the local anesthetic agent in f K ^ 
sui^ery Lpinephnne may bung about a very severe re 
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If the patient is evtremely ner\ous, the anesthesia should be 
supplemented b> inhalation of an agent such as ethjiene 
Pemberton has emphasized that regardless of the t)pe of an 
esthesia emplo)ed in surget) of the thyroid the pitient should 
be allowed to awaken following removal of the first lobe This 
enables the surgeon to listen to the patients voice when he is 
requested to speak or cough Thereby it can be determined 
whether the recurrent lar> ngeal nerve has been impaired If in 
)ur) to the nerve occurs during the operation it is w ell to search 
along the course of the nerve for die pome at which injur> 
occurred In man> instances it will be observed that the nerve 
has been included m a suture If the suture is remov ed function 
of the nerve can be resumed within a few w eeks or months In 
111 cases m which thj roidectomj is performed at the Clmic 
laryngoscopic examination of the vocal cords is carried out 
prior to, and immediately after operation In cases of recurring 
goiter two examinations are made prior to operaaon and the 
cords are examined again immediately after operation Obvi 
ousl> if It IS found prior to operation that one or the other of 
the recurrent larj ngeal nerv es is not functioning properlj extra 
precaution m remov mg the recurring goiter is in order 

SURGICAL ACCIDENTS 

Perhaps the accident which occurs most commonl> in the 
course of thyroidectomy is injury of the recurrent laryngeal 
nerv e as has been mentioned Of less frequent occurrence is 
Try ngeal spasm Just wh> this occurs I am not certain but it 
may be present without any evidence of injury to the recurrent 
ar> ngeal nen es There is temporary stridor and this condition 
may necessitate tracheotomy The condition previoush was 
thought to be due to collapse of the trachea but this condition is 
tardy responsible according to the experience of those engaged 
m thyroid surgery at the Clinic If tracheotomy is necessarv in 
a case of laryngeal spasm the trachcotomv tube iisualh can be 
removed m five to seven davs 

Hemorrhage 

Serious hemorrhage does not often occur in the course of thv 

atmg a lobe of the ihv roid gland consider 
a c bleeding may be encountered from (1) tcanng of the 
ateral thvroid veins and (2) disturbance of anomalous vessels 
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Occasionally in operating for recurrent thyroid disease the in 
tcrnal jugular \ems may be injured with resulting severe hem 
orrhage This is best managed I believe by placing a small 
gauze pack over the site of bleeding and making no attempt to 
do more until the lobe has been removed Invariably such a 
pad will suffice to stop the bleeding After the lobe has been 
resected the pad is tal en out and the bleeding vessels are 
ligated If an anomalous anery arising from the common 
cirotid is torn it is usually best to deal with the situation at 
once 

B}cedmg nrely occurs postopcrati% ely if the surgeon is par 
ticular about hemostasis at the time of thyroidectomy It is of 
utmost importance however to keep in mind that postoperative 
hemorrhage demands immediate attention Bleeding can most 
assuredly prove disastrous to the patient Pemberton has cm 
phasizcd two or three points which should be 1 ept m mind m 
regard to postopcrativ c care The first of these is to maU sure 
that the vocal cords move normally If lary ngoscopic evamma 
tion reveals no evidence of impairment of nerves and if the 
patient a few hours after operation has difficulty m svvallovnn'’’ 
or complains of tightness m the neck or has stridor the bandage 
should be removed immediately If there is definite bulging of 
the w ound it is obv lous that hemorrhage has occurred under the 
flap or beneath the musefes and the wound should be opened 
An amazingly small amount ot bleeding can produce stridor 
and suffocation of the patient within a comparatively short time 

The second point is that postoperative hemorrhage following 
removal of a goiter can be prevented in most instances at the 
time of operation parcicularly if the patient is made to cough 
vigorously after removal of each lobe has been completed 
Coughing causes increased pressure in the veins about the he^ 
and neck and if any of the severed vessels have failed to ^ 
ligated bleeding will occur can be detected and 

IMPORTANCE OF POSTOPERATIVE CARE 

There is no operation that requires more careful immedi^c 
postoperative attention than does thyroidectomy ir compi 
tions winch may prove disastrous are to be prevented 



the role of gastric juice in the experimental 

PRODUCTION OF PEPTIC ULCER 
CHARLES F CODE 

In the human being the formation of a t> pical peptic ulcer 
seldom ifeter occurs in the absence of gastric secretion This 
Simple fact points an incriminating finger at gastnc juice as 
the factor m the deielopment of peptic ulcer If gastnc juice 
produces peptic ulcer it must do so b\ \ irtue of its digestn e 
action The name peptic guen to the ulcer m the early days 
ot Its clinical recognition emphasized the possible ctiologic sig 
nmcance of enz> me action Toda\ strong eMdence can be pre 
sented to support the \ie\\ that it is the acid rather than the 
pepsin of gastric juice m hich produces the ulcer W^ith some 
justincation the ulcer might be designated as acid instead of 
peptic but reser\ ations are necessary The impressi\ e quanatv 
0 evidence supporting the acid hvpothesis mav be partK due 
to the simplicity of determining the acid as compared to the 
gastric juice Acid and pepsin ma\ properK be con 
SI ered as a team rather than as separate constituents Thtir op 
eration together is rapid and powerful Separated their digesm e 
action is slow or absent Argument as to w hich of the tw o 
agents is the more important should not obscure the fact that 
f' juice IS absent, typical peptic ulcer is seldom 

ound The statement suggests the question Can it be shown 
cxpcnnientally that gastnc juice produces peptic ulcer^ 

Ip there are two main approaches to the prob 

^ stated best by putting the questions (1) 

len the physiologic antagonists of gastnc juice arc removed 
ulcer develop (2) Will excessive production of 
^ Th^ secretion produce peptic ulcer 

nn of studies aimed at answenng these ques 

l^ccn earned out on the dog There are sufficient 
a on ormation of peptic ulcer in this species to allow definite 
nc usions and satisfactorv compansons to man For these 
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reasons the obsers itions to be discussed are confined to those 
made on dogs 

WHEN THE PHYSIOIO&JC ANTAGONISTS OF GASTRIC JUICE 
ARE REMOVED DOES PEPTIC ULCER DEVELOP? 

I he ph> sjoJogic anragonists of gastric juice arc the secteuons 
ot the pvicreis the U%cr and the auoden wj Thej act as antag 
omsts by proMdmg base which combines with the acid The 
effect is t^^ofold Less acid is acatlabic for digesme action and 
as the pH rises peptic action is eliminated hen neutralization 
has proceeded to about pH S ic stems safe to consider that 
gastric digestion has ceased ® Expenmcntalh as the secretions 
normalK neutralizing gastric juice arc diverted from the duo 
denum there ts a progresstt c increase m the incidence of forma 
tion of peptic ulcer 

Abolition of pancreatic secretion hv total pancrcatectomj scl 
dom if ever results in formation of ulcer (tabulation) Like 
w ISO transplantation of the mam pancreatic duct to other parti 
of the bowel with ligation or evulsion of accessory pancreatic 
ducts has not been found to lead to formation of ulcer m the 
duodenum*' Duodenal ulcer docs however often follow lijjJ 
non of the pancreanc ducts Ivv and faulej found ulcers m 
si'c of sixty one dogs m which they tied off the pancreauc ducts 
Sustained total loss of pancreatic secretion from the bodv bv 
fistula in which there is no obstruction also has been found 
lead to duodenal ulceration in a high percentage of am 
Is" * If ammals witn external pancreatic fistulas are no 
mainnmed by administration of salt solution they may rapidly 
deteriorate and die within about a wtel without there being 
sufficient time for development of an ulcer Failure to obrain 
ulceration of the duodenum also max be due to the development 
of obstruction m the fistula or to enlargement or canalization 
of accessory pancreatic ducts Such factors may account or 
failure of ulcers to develop in the experiments of McCaag an 
Berg and Jobhng and Graves It seems established that » 
total loss of pancreanc secretion from the body is often follow e 
bv formation of ulcer in the duodenum 
The duodenum w ith its secretion must be considered as o 
of the factors combating the action of gastnc juice (tabu 
Mann and kawamun and Mann and Mhlliamson fouo 
when the duodenum was removed and replaced by jejunum 
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which the bile ind pmcrcitic ducts had been transplanted 
t)picil chronic peptic ulcers dc\ eloped in tlic jcjunums of 20 
per cent of ilic nninnls I oss of the duodenum is thus accom 
pinicd b> n distinct tcndenc\ towards formation of peptic ulcer 
Gunplcte loss of bile from the duodcnuiii is nthcr uniformlj 
followed b\ dc\cloj)mcnt of subicute or chronic ulcers in the 
duodenum (tahuljtion) It seems to mil c little difference bj 
w hit meins bile is lost to the iluodcntim Kapsmow drained the 
bile from the duodenum b^ iinsromnsinfr the pilibhddcr to the 
pels IS of tlic ritht Ixidncs and ligating the common bile duct 
I > pita! duodenal ulcer dc\ eloped in sesenreen of his fort> 
three animals Ilcrg and Jobhng dritned the bile to the outside 
of the bods b> means of biliars fistulas Jn some instances dram 
ate was continuous in some mtemuttent and m some was com 


plctclj olistructcd Despite these dtlTcrcnccs duodenal ulcers 
developed in 40 to 45 per cent of their animals Bollman and 
Alann studied a senes of eights seven dogs vurJi complete ob 
stnictivc jaundice induced b) liguion and section of the com 

mon bile duct Insixrv four (73 percent) of the animals in their 

group acute suliacurc or chronic peptic ulcer of the duodenum 
or sronnch developed "I he great majontv of the aninuh had 
chronic ulcers in tlic duodenum It is ccrtaml) established that 
when the duodenum is deprived of bile ulcer develops m a 
high percentage of animals 

Combinations of the foss of these three primar) anri astnc 
juice factors have been c\tcnsiich studied b> Mann and his 
coworicrs (tabulation) Alann and W'llhamson and Alann and 
Bollinan reported tint loss of pancreatic juice and bile fronvw 

duodenum broughc iboue hv tr msplanfation of the ducts to the 

terminal portion of the ileum results in formation of ulcer in 
32 to 50 per cent of the anmnls rinallj smniltancous loss o 
the three factors pancreatic juice duodenum and bile is almost 
invanabl> followed bv formation of ulcer ’* i“ This observatmn 
has been repeatedly confirmed ” ” Thus it is established 
when tlic physiologic antagonists of gastric juice are rtmov 
peptic ulcer w ill dev clop 

It must be adniitted that renioval of one or more oi tn 
tions opposing the ditesnvc action of juicc ma> , 

changes m the general health of the animal Ivy ^ 

studies emphasized the impornncc of such general 
nutritional and digestive disturbances in the etiology r 
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mental peptic ulcer Ulcer produced by ligation or external 
drainage of the bile or pancreatic ducts may involve such fac 
tors although it is doubtful vvhcthcr they are of pnme im 
portance The operation of duodenal drainage m which the 
digestive secretions of the duodenum pancreas and liver are 
drained into the terminal part of the ileum must somewhat alter 
digestion although apparently the nutrition of the animal does 
not decline appreciably until the ulcer in the jejunum has be 
come chronic*® Nevertheless the conviction arises that the 
concept of formation of peptic ulcer developed from the evv 
dence so far presented would be strengthened if typical ulcers 
could be produced e\penmtntall> in an undisturbed gastro- 
intestinal tract If the concept presented is correct the method 
to be used m fulfilling this requirement is the production of 
ov erwhelmmg amounts of gastric juice 

V/lLl EXCESSIVE PRODUCTION OF OASTRIC SECRETION 
PRODUCE PEPTIC ULCER7 

An early approach to this phase of the problem was made by 
DuDermann He earned out experiments m which excessive gas 
1C secretion was induced by shavt feedmg Esophagotomy was 
pertonned on twentv three dogs Both ends of the sectioned 
esophagus were brought to the si in in the neck Food taken 
> mouth did not reach the stomach Between sham feedings 
e animals w ere fed by stomach tube Sham feedings consist- 
mg of meat bouillon and bread were started a few days after 
operation In fi\e of the animals sham feeding responses did not 
eve op and the animals died ten to thirteen da>s after opera 
ion Without showing changes in the stomach or duodenum 
^ nergetic responses developed in the remaining eighteen and 
ey sham fed three times a dav on an empty stomach 
or penods ranging from fourteen to forrv seven da> s w hen 
ecropsy ^^as made Some changes were observed m the mu 
osa of the stomach or duodenum of all of the animals These 
anged from mucosal defects and multiple superficial erosions 
o su serous and deep u’cers (Silbcrmann used the term sub 
ous ulcer He did not define it ) All of the more definite 
and latter weeks of the experiment Mathews 

hid repeated the experiment with three dogs which 

fistulas to prevent food taken orallv from reach 
Kt c stomach and on w hich gastrostomy had been performed 



1096 


CIIARLFS F CODF 


for ordinary feeding They sham fed their dogs once a day 
for a month At the end of this time there were no ulcers m 
an> of the dogs The\ ma\ not hate sham fed their animals 
long enough and often enough to have obtained overtv helming 
amounts of gasme }uicc Their results indicate however that 
utilization of the sham feeding response is not an cast simple 
method of obtaining peptic, ulceration 
Adtnuiiitration of htstviane produces prompt secretion of 
gastric juice The juite has a high concentration of h>dro 
chlonc acid and contains significant quantities of pepsin ® There 
IS considerable evidence that histamine may plaj a role in the 
normal process of gasme secretion * Sufficiently small quanti 
ties of histamine may be administered so that its scccetagogue 
effects alone are in evidence Histamine therefore ofiers a means 
of producing excessive gastnc secretion in intact animals through 
what appear to be physiologic channels 
The gastric secretory action of histamine injected mto the 
body m watery solution is of short duration If excessive secre 
tion IS to be mammned repeated injection must be made 
Orndorff Bcrgh and Uy have used this method m an extensive 
study with the dog Nine animals were given ’ mg of histamine 
\ every two hours for twenev hours of each day during periods 
' ranging from hfey hve to sixty six days The investigators found 
small acute erosions in the duodenal mucosa of four dogs but 
m no case was a chronic ulcer produced 
Varco and I have devised a method whereby the action of 
single injections of histammc mav be great) prolonged Finely 
pow dered histamine is suspended m a mixture of beesw ix and 
mineral oil or beeswax and sesame oi! The mixture is a soft 
waxy solid at ordinary room temperature and can be injected 
easily through a 20 gauge needle When placed beneath the skin 
It remains as a semisobd mass from xvhich the histamine is slowly 


absorbed The mixture of wax and oil apparently gives a pro 
tective coating to the particles of histamine The secretion of 
juice from gastnc pouches m response to injections of this mix 
tute has been used as an indication of the intensity and duration 
of the histamine action In response to single doses of 15 to 30 
mg of hstamine m the beeswxx mixture gastric pouches are 
stimulated for penods of twenty four or more hours and vie 
quantities of juice ranging from 680 to 1 350 cc eq^valent to 
about 1 to 2 liters of tenth normal hydrochloric acid The action 
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3 r_Th Hou i 

'n a dog At B^istnc sccretor) response from a Heidenham |,astric pouch 
iccted \t ar I >0 30 mg of histamine in uatery solution was in 

jcctcd Till* ^ ® "'S histamine in the beeswax miTture was in 

hinntr thr «« ^ 'olume and h)drochlonc acid content of the juice secreted 
b ‘'c periods of observation arc indicated at arrow 2 


plctcd''^^ ^oscs of histamine m watery solution is usualK com 
witnin four hours and the quantity of )uice secreted is 
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generail> Ics^ than 100 cc (Fig 325) Placmg the histamine m 
the beesu ax mixture gives a much more efficient action Such 
large doses of histamine \\ hen given m watery solution to dogs 
produce severe shocliiie reactions when given in beeswax 
there is usually no reaction a copious flow of gastric juice 
being the onl> obv lous sign of histamine action 
If a pouch of onlv a small part of the stomach will yield 
a liter of highly acid gastric juice m response to an injection 
of histamine in beeswax the whole stomach must give even 
greater quantities The procedure offers a means of testing 
w hether or not excessiv e gastric secretion will produce chrome 



Fig 3 6 “Single chronic perforating duoicnai ulcer cm di tal to ths 
pylorus in a dog svi ich received 30 lo 40 mg of I >tam ne m beeiwait cux 
tute { er das for n enty eight days 


peptic ulcer in the intact dog Varco Waipo'e Wangensteen 
and I first tested it w ith three normal health) dogs The animals 
received single daily intramuscular injections of 30 to *^0 mg 
of histamine in the beeswax mixture One of the animals was 
examined at the end of four days the other two 
of twenty three and twentj- eight days respectively Two of 
the animals had single and one of the animals multiple per 
forating ulcers 1 to IV inches {■' 5 to 3 8 cm ) m diameter 
in the first part of the duodenum (Fig 3‘^6) Hay 
W angensteen and I extended these observations We gav e dai y 
injections of 30 mg of histamine m the beeswax mixture to 
thirteen dogs for periods of four to thirtj seven days in eig 
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of the aniimls duodenal ulcers developed four of the animals 
had gastric ulcers and in the remaining animal no u'cer was 
tound As a control to these observations the beeswax oil mix 
ture with no histamine in it has been given dail> to dogs for 
periods of one month without effect on the gastro intestinal 
tract In addition 30 mg of histamine in the beeswax mixture 
uas given daily for thirty da>s to one dog from which the 
stomach had been removed At the end of this period no ulcers 
uere found m the gastro intestinal tract It seems established 
that the ulcers produced m the intact dogs were due to the con 
tmuous excessive secretion of gastric juice evoked by the his- 
tamine in the beeswax mixture The experiments offer clear cut 
evidence that excessive gastnc secretion will produce typical 
peptic ulcer 

It should be emphasized that the acidity of the gastnc juice 
secreted m response to the histamine was high but not beyond 
that v^ich may be given b> Pavlov pouches m response to a 
^ pathologic h\ pcrsecrction following the mjec 
u beeswax but the juice was not pathologi 

cal> hyperacid The data indicate that it was the continuous 
excessive production of acid gastnc juice which produced the 
u cers The difference between the results obtained bv OrndorfF 
ergh and Iv y using histamine in watery solution and those ob 
ained with the use of histamine m beeswax is probably due to 
t e continuous more or less constant secretion of gastnc juice 
given by histamine in beeswax in contrast to the more fluctuat 
mg response gw cn by histammc m watery solution 

CONCLUSION 

ulc^ ma\ tm\\ be said with certamtv that m the dog peptic 
''4 develop when acid gastnc juice is unopposed or is 
w ill helming quantities The site at vv hich the ulcer 

^ depend on the trauma incident to the 

the' matenal through the gastro intestinal tract and on 

rn of the various portions of the gastro intestinal 

c to the digestu e action of gastnc juice The 

tiii^ y^'Portant single factor however remains acid gastnc 
'‘penmentalh peptic ulcer will develop when the an 
gastric juice are inadequate or when the pro 
inn of acid gastric juicc is excessiv e 
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THE INFLUENCE OF DIET ON THE RESISTANCE TO 
EXPERIMENTAL HEPATITIS 

iKSt U ftOaWMl 

Fatty infiltration degeneration necrosis and cirrhosis of the 
liver may develop in animals fed diets deficient m one or more 
specific types of foodstuff and the inclusion of this factor in 
the diet ma) prevent hepatic injury or restore the previouslj 
injured liver Some substances as is the case with cjstine mav 
produce degeneration and cirrhosis when present m excess is 
well as when a deficicncv is present Additional exposure to 
mild or severe hepatotoxic agents like alcohol chloroform or 
carbon tetrachloride has also b en used to demonstrate the pro 
tectnc value of certain substances or the lowered resistance of 
^ the liver when certain deficiencies exist There is no evidence 
1 available winch would indicate the presence or absence of a 
Common factor in the various mjunes to the liver produced by 
/disease hepatotoxic agents or dietary deficiencies For the pres 
ent It IS necessary to limit the conclusion drawn from expen 
mental studies of the protection of the liver by repheemenr of 
deficiencies or the addition of other substances to the type of 
experiment under discussion The many interesting facts con 
cermng the resistance of the liver accumulated in recent years 
give rise to the hope that a clearer concept of the detoxicitmc 
function of the liver will soon be developed 

Alarl ed changes occur m the chemical composition and 
microscopic appearance of the liver under normal conditions 
with relation to the taking of food Such variations withm the 
day are most marl ed m animals receiving their food once each 
day The glycogen conrenf of the liver is elevated more thin 
ten times the fasting level in the first few hours after the am 
mal tal es the meal Shortly after digestion is complete the 
glycogen content of the liver again decreases rapidlv and later 
there ire a small increase and a slow decrease to the fasting 
level Respiratory data indicate that the fasting animal is e 
nving most of its energy from fat whereas shortly after a 
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nieal containing carbohjdrate most of the energ> is derued 
from carboh)drate Utilization of protein is greatest Mhen the 
excess carbohjdrate has b^en remoxed The appearance of 
acetone bodies dunng fasting suggests that different pathMa>s 
inth different end products are utilized in the presence of dif 
ferent nutntix e conditions 

Since the In cr is responsible for man> of the changes \x hich 
occur in the utilization of foodstuffs it is probable that its re 
sponse to toxic agents xx ould x arj x\ ith the nature and amounts 
of foodstuffs present Mann and P ® hax e man) times noted 
that the reaction to toxac agents from the xieu point both of 
s> stemic reaction and of the injury produced m the Ux er x aned 
'h* I ammal nnd the chemical composition of 

themer This difference can be xerj marked as has been shoxxm 
xxith dogs fed a diet containing carboh>dnte once dail^ and 
pxen equal amounts of cetrachlorethane at different times after 
feeding The amount of tetrachlorethane that produces marked 
intoxication and coma of slx or eights hours duration xxhcn 
administered tx\ent> four hours after the last feeding produces 
a intoxication x\ hen gix en rxx elx e hours after feeding 
and does not produce an> xisible effect xxhcn gixen one to si\ 
ours after the meal The lesions produced in the h\ er b> this 
Pi’opnnional to its sx stemic effect 

Much larger xanations of the chemical composition of the 
ixer ma) be produced in animals maintamed on isocalonc diets 
wntaming xaried proportions of carbohydrate protein and fat 
the absence of certain accessory substances will also produce 
marked changes of the amount of gl) cogen and fat found in 
the Iner The presence of hepatitis as in the experiments re 
ported m this paper reduces the storage capacity of the fixer 
so that the actual chemical composition of the lixer xxith the 
ifferent diets used was found to be somewhat similar to that 
o fasting animals The glycogen content was loxx and the fat 
content xxas somewhat increased The amount of carbohxdrate 
protein and fat processed by the Iixcr each dax must haxe been 
t e same as the dietarx content of these substances The dif- 
crences in the resistance of the different groups of animals to 
l^pcared exposure to carbon tetrachlonde may be ascribed to 
mnerences of the hxcr metabolizing different proportions of 
camohxdratc protein and fat 

butt Snell and 1^ haxe obserxed that rats exposed repeatedly 
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to carbon tetrachloride died widi massive accumulation of blood 
m the gastro-jntestmai tract and that the prothrombin content 
of the plasma ii as at cxtremel> lou lev els Concentrates of al 
faifa nch m vitamin K and synthetic compounds having effects 
like those of vitamin K. were administered to these aninnls and 
in all cases failed to increase the level of prothrombin m the 
circulating blood A detailed study of the possible causes for 
such failures indicated that the onl^ common factor v\ is the 
association of extcnsiv e hepatic injury vnth the depletion of the 
level of prothrombin and also with the failure of response to 
vitamin K In this senes the immediate cause of death after 
repeated exposure to carbon tetrachloride has been gastro* 
intestinal hemorrhage due to prothrombin deficicncs which 
was the result of hepatic damage 

EXPERtMeNTAL PROCEDURE 

Male white rats (W^istar strain) weighing approximatclv 200 
gm each were fed a basic diet which contained 44 parts of 
lean meat 44 parts of cracl cr meal 8 parts of hrd and 4 parts 
of salt mixture and vitamm supplements Rats take 20 gm of 
this diet dad) and remain m normal appeanng condinon for 
periods of more than two >cirs The rats used m these expen 
ments were kept m individual cages and anv uneaten portion 
of the food was rcwcighed each dav The foregoing diet was 
termed a mixed diet and was fed m amounts of 20 gm daily 
In the experiments of senes A each animal received 10 gm of 
the mixed diet to which was added 7 gm of cracker meal for 
the carbohydrate diet 10 gm of meat for tiie protein diet or 
3 gm of lard for the fat diet The amounts fed w ere jsocalonc 
It should be noted that m senes A all rats received 10 gm of 
the mixed diet which contains approximately the calonc rc 
quirement for their basal metabolism With the addition of car 
bohvdrate protein or fat m the amounts fed norma! rats 
gamed weight and lived it least one xear In the experiments 
of series B the animals received 5 gm of the mixed diet to 
which was added II gm of cracker meal for the carbohydrate 
diet 15 gm of meat for the protem diet or 5 gm of lard for 
the fat diet In the experiments of senes C the anmnb receive 
5 gm of the mixed diet to which was added 11 gm of sucrose 
for the carbohy drate diet 1 1 gm of casein for the protem diet 
and 2 > gm ot lard with 5 S gm of sucrose for the fat carbo 
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h>drare diet All these diets were adequate to maintain normal 
rats indefinitely except the senes B fat diet on hich the am 
ma s lost their appetite after a few months and liv ed only about 
lour months 

The rats were placed in a closed chamber and exposed to 
a continuous stream of carbon tecrachlonde vapor for thirty 
minutes three times each week as long as they survived All 
^ 2 ch senes were exposed to carbon tetrachlonde in 
f e chamber at one time so that equal exposure of each rat was 
insured A uniform concentration of carbon tetrachloride vapor 
u as maintained by xaponzmg 1 cc of carbon tetrachlonde in 
Iters of air passed through the chamber each minute The 
nts were semiconscious at the end of each exposure but re 
covered rapidly when returned to their cages in air 

experimental results 

The duration of life after the inception of the exposure to 
ar on tetrachlonde three times each weel is given in Table I 


T\BLE 1 

Carbov Tetrachloride Regimen Rats D^inc from Hemorrhage 


Det 

Rats 

Average 
Duration o( 
Life Days 

Percentage of 
Diet Taken 

Protective Value 
of Diet 

M xed 

177 

35 7 

82 1 1 

100 

Carboh>drate V 

, 80 

40 5 

so 0 

130 

Protein \ 

115 

3! 7 

81 2 

89 

I at V 

125 

29 1 

69 0 

81 

Utrliohjdrate 11 

24 

94 1 

91 7 

261 

I rot 1 B 

36 

47 9 

97 3 

134 

lain 

49 

27 0 1 

78 6 

i6 

Uarboh)drate C 

12 

109 4 

91 0 

306 

I rotem C 

19 

52 8 

86 6 

148 

Pal-carboh\drat C 

27 

52 6 

85 7 

147 


The numbers given in the column headed Protective value of 
arc obtained by dividing the average duration of life of rats 
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receiving a given diet by the average duration of life of nts re 
ceiv mg the mixed diet The animals included m this table v\ ere 
allowed to die without any additional procedures being made 
A few animals refused their food shortlv after exposure to 
carbon tetrachloride and died after a few days This refusal of 
the diet was rare and did not seem to be dependent on the 
nature of the diet given Accordingly such animals were not 
included in the figures given There was considerable variation 
of the survival time of the animals on each of the different diets 
but the figure given for the average duration of life is 
significant Tlic number of davs when half of the animals in 
each group have died is almost the same as the average duration 
of life The index of the protective value of the diet obtained 
bv dividing the period when the first '*0 per cent of rats re 
cenmg a given diet have died bv the corresponding period for 
rats receiving the mixed diet is approximately the same as the 
index of the protective value of the diet given m Table I A1 
most the same figure is found when the davs unnl 80 per cent 
of the rats have died art compared 
The amount of food consumed each day was limited by the 
amount fed so that the average amount of food consumed was 
less than would be ta! cn by rats not receiving carbon tetra 
chloride The figure for the percentage of the diet taken is the 
average of the food consumption for the entire period of sur 
vival The consumption of food was fairlv constant from w cel 
to weel except for the last weel of life when it was usually 
much reduced In this senes there was little relation between 
the quantity of food tal en and the duration of life Tlie rats 
that took more than the average amount of food m each group 
did not live significantly longer than the average length of life 
for each group In most cases the animals consumed all of their 
food each day and when food was left uneaten it was usuilly 
an indication that the animal w vs not doing w ell Since the 
amount of food each day vv as limited there w as no opportunity 
to regain the food not tal en on other days The lack of correla 
tion between the quantity of food tal cn and the duration o 
life IS accounted for largely by the fact that the avenge figure 
does not indicate that all of the food w is consumed on most 
days and less was tal en only at regular intervals Other experi 
ments m which the quantity of food has been limited to cm 
each day than the amount fed m tins series clearly indicate 



rSFLUENCE OF DIET OV EXPERIMENTAL IIEPATITIS 1 107 

that the resistance of the aniimls to carbon tetrachloride 
less than in this senes 

The rats recening the high carboh>drate low protein and 
low fat diets survned the repeated exposure to carbon t«ra 
chloride much longer than those on an> of the other diets The 
rats recening the high protein diet of the B and C series also 
seemed to be somewhat more resistant The added protection 
of the protein ma) have been due to that portion of protein 
convened to glucose Approximatelv the same protection w^ 
afforded with the low protein diet of senes C when half of the 
fat of the diet w as replaced w ith an isocalonc amount of sucrose 
Although gross hemorrhage into the intestine was a prom 
inent feature in the condition found at necropsv microscopic 
examination of sections from the intestine did not show cvi 
dence of bleeding from large vessels Petechial hemorrhages 
were observed in the capiUancb of the mucosa in all ammals In 
many these were confined to the capillaries of the jejunum 
but in others bleeding from almost all of the mucosal capillaries 
was observed In a few animals hemorrhage was also present in 
the stomach and m the colon but the greatest changes were 
always found in the jejunum Capillary hemorrhage was also 
frequently found m other organs to a lesser degree than in the 
intesDne Listed m order of the magnitude of the bleeding ob 
served microscopicallv these organs are the liver kidnev lung 
adrenal and pancreas A few petechial hemorrhages were found 
occasionally m the heart and skeletal muscle 
The only organ that showed cellular degeneranon other than 
that immediately associated with hemorrhage at the time of 
death after the carbon tetrachloride regimen w as the liv er Ex 
tensiv e necrosis w as present m this organ and it w as usuallv 
difficult to find any hepatic cells which did not show evidence 
of degeneration Usually there remained onlv a few cells that 
could be recognized as hepatic ceUs In the animals that surv iv ed 
for longer periods there w ere accumulations of connectiv e tissue 
2rjd much distortion of the architecture of the liver which indi 
cated that some regeneration of the previously damaged 
had occurred but that the new hepatic cells w ere later killed bv 
‘'Ubsequent exposure to carbon tetrachloride In the animals 
studies at the time of death no differences in the extent of degen 
oration of the liver could be observed which could be ascribed 
To the different diets taken b> the animals 
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Microscopic examinatioii of sections of liver taken from rats 
killed at various times during the carbon tetrachloride regimen 
showed some evidence of the protecme effects of the diet Be 
cause of the severity of the regimen all of the livers were ex 
tensively damaged after the first week and the differences of 
appearance with the different diets used were small compared 
with what might have been expected from the differences of 
the times of survival of the animals on the different diets At 
the same time intervals the greatest amount of necrosis was usu 
allv found in the livers of rats fed the fat diets and the least m 
the animals fed the carbohvdratc diet In some instances the 
differences were very marked but in others no choice could be 
made However when a difference was present m comparable 
animals it was always in favor of the carbohvdratc fed animals 
showing the lesser amount of necrosis Regenerative changes m 
the liver as indicated bv the number and size of the round 
islands of regenerated hepatic cells w ere most marl ed m the 
protein fed animals In most instances these islands of regen 
erated liver cells stained more dccplv and did not show as 
cxtcnsiv e degcncrativ e changes as w cre found m the other parts 
of the same liver or were present m the livers of comparable 
rats on other diets 

There was extensive licpatic degeneration m all of the animals 
of this senes and no correlation could be established between 
the histologic appearance of the liver and the lowered pro 
thrombin content of the blood Definite hcpanc degeneration 
could be demonstrated shortly after the first exposure to carbon 
tetrachloride and there was some loss of the prothrombin from 
the blood Lev els of prothrombin of less than 20 per cent usu 
allv occurred after about three weel s of the regimen at which 
time the histologic appearance of the hepatic degeneration's 
not much more cxtensiv c than that found after a few day s Ihe 
development of hemorrhagic changes occurred without 
reduction of the prothrombin content of the blood and wit 
slightly more extensive damage apparent m the liver 

Chemical analysis of the livers taken at different times dunng 
the regimen failed to show any correlation w ith the ® 
diet used dunng the time of the regimen In all animals car on 
tetrachloride produced a marked lowering of the glycogen con 
tent of the liver only 10 to 20 per cent of the amount louna 
in the livers of untreated animals receiving similar diets 
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neutral fat content of the liver was increased and was usually 
greatest in the fat fed 'immals No marl ed changes were found 
r P^osp^iohpids of the Iner In other expenments it was 
ound that the glycogen content of the liver could be increased 
^ I administration of glucose by stomach 

c but the gl) cogen content was less than that of animals 
glucose but not rccening carbon tetrachloride The 
a' > administration of glucose by stomach tube did not prolong 
\ ^ fhe animals beyond that of those receiving 

tne carbohydrate diet 


COMMENT 

It should be noted that m all of these experiments the pro 
^ ff produced extensive damage to the liver The paucity 
? itterenccs noted in the histologic picture of sections of the 
*'er from animals on different diets were due largely to the 
\enty of the procedure The repetition of the injury three 
'veek also may have had a cumulative effect which 
ouid masi differences that might be present after a single 
greater differences m hepatic damage and 
hvd^'^ rapidly evident when diets deficient in cirbo 
y rate or protein arc used than when diets containing an 
equate amount of carbohydrate or protein are used However 
e experimentb reported here all the diets contained slightly 
oIk^^ of rhese substances than is neccssarv for the basal metab 
m ot the animal and amounts of carbohydrate protein or 
"sre added to provide additional caloric mtal e for the 
1 '•^nials Animals not exposed to carbon tetra 
Her^fcd oomial appeanng conditions when these diets 

The diets employed in this senes were all isocalorit, and with 
animals consumed almost all of the diet 
be H ^oiount fed was almost the upper limit that would 
^ receiving carbon tctmchlondc although the 

rage daily mtal e could probablv have been increased by 
owing free access to food Other experiments indicate that 
lercd calonc mtal c decreases the resistance of the liver to 
r on tctnchloride It is probable tint additional calonc intake 
iigit increase the resistance of the liver In the light of these 
penments additional caloric intake from carboh\drare should 
crease the resistance more than would the same calonc intake 
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of prorcm \^hereas the added calonc intake from fat would 
probabl) have little effect The protceme ^aluc of catboh>drate 
appears to be about tw ice that of protein w hen suflicicnt protein 
is alrcad) present in the diet to proa idc sufficient and nccessara 
ammo acids for reparame purposes 
There IS no assurance that the simc diets which afford pro 
tettion to rats against expcnnicnral hcpititis produced b> car 
bon tctracldondc would be as cfTectnc when other hepatotoxic 
aj,ents were used It is probable that agents which produce 
irreparable damage to the lucr would not be influenced b> 
dietarv differences It is also probable that the influences of the 
qvnlit> of the diet on the course of disease of the human liver 
differ from those of rats rcecuing carbon tetrachloride How 
ever from the results of these and other expenmems with am 
mals and with disease of the human liver the following sug 
gcstions nia> be made for trial m the treatment of piticnts The 
caloric value of the diet should he as high as possible and to 
further this end all possible means of mcretsmg the ippetirc 
should be employed Because of the impnrtd storage facilities 
of the liver four meals a day should be given at approvimatclv 
SIX hour intervals The ratio of carbohvdratc and protein m 
the diet seems to be of less importance than the tonl calonc 
^ mtal e furnished bv these substances Additional calories fur 
^ mshed by fat in excess of approvimatclv 10 per cent of the diet 
j not seem to have much protective value Sufficient ptotein 
y should be given to furnish ammo acids necessary forbodv mam 
ccnancc and repair Additional calorics furnished by carbohy 
drate seem to offer the greatest protection to the liver The 
V itamm content of the diet should also be adequ itc 
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of prorem whereas the added calonc intake from fat i\ould 
probably ha\ c httlc effect The proteem e v aluc of carbohydrate 
appears to be about twice that of protein when sufficient protein 
IS already present in the diet to provide sufficient and nccessarj 
ammo acids for reparative purposes 
There is no assurance that the same diets which afford pro 
tcction to rats against evpcnmentil hepatitis produced by car 
bon ternchlondc would be as effective when other hepatotoxic 
agents were used It is probable that agents which produce 
irreparable damage to the liver would not be influenced by 
dietarj differences It is also probable that the influences of the 
quality of the diet on the course of disease of the human liver 
differ from those of rats receiving carbon tcrnchlonde How 
ever from the results of these and other experiments with am 
mals and with disease of the human liver the following sue' 
gescions may be made for mil in the trcitmcnt of patients The 
calonc value of the diet should be as high as possible and to 
further this end ill possible means of increasing the appetite 
should be employed Because of the impaired stonge® facilities 
of the hver four meals a day should be given at approxini-ircly 
SIX hour intervals The ratio of carbohydrate and protein in 
the diet seems to be of less importance than the total caloric 
intal c furnished by these subscinccs Additional calories fur 
nishcd by fat in excess of approxiniatcK 10 per cent of the diet 
do not seem to have much protective value Sufficient protein 
should be gn en to furnish ammo acids necessary for body mam 
tenance and repair Additional calorics furnished by carbohy 
drate seem to offer the grcitcst protection to the liver The 
V itamm content of the diet should also lie adequate 
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TYPES OF ACTIVITY OF THE NORMAL INTESTINE 

The mo\ements of the intestine may be very complicated 
and records of them regardless of the manner in which they 
are obtained often def> analysis While many types of intestinal 
movements have been described the following appear to be 
those acceptable to most ph>siologists rhythmic segmentation 
penstaltic vv aves peristaltic rush tonus waves pendular move 
ment and antipenstalsis Each of these types of intestinal move 
ments has been observed m the cxtcnorized loop of the trained 
dog m our eTpenments but it has often been difficult to recog 
nize the tvv o last mentioned 

Rhythmic segmentation is the most interesting t>pe of in 
testinal movement and the one which has received the most 
study Douglas and I found that this type of movement is not 
as common m the t> pe of preparation that vv e studied as mvesti 
gations on the isolated loop of intestine would indicate Our 
observations corroborated the gradient hypothesis of Alvarez^ ^ 
that IS the rate of any given loop was found to be a function 
of its distance from the pylorus the loop at the highest level 
having the highest rate that at the lowest level having the low 
est rate We also corroborated the findings of Puestovv and Cas 
tleton that the rate of contraction was a constant for any given 
loop with a variation of a:l contraction per minute As a matter 
of fact we found that the rate of contraction m rhythmic seg 
mentation of i specific loop of intestine was one of the most 
constant of the rhythmic activities of the body and further 
more until the present time wc have not been able to change 
the rate of any given loop in coniinuitv bv any of the procedures 
or drugs tried The rate was not affected by feeding fasting 
sleep degenerative vagal and splanchnic section or procedures 
and drugs to be mentioned later 


THE DAILY CYCLE OF INTESTINAL ACTIVITY 

T he results of our studies on the daily cy clt of intestinal 
activity made for the purpose of establishing a scries of normal 
records with which to compare records obtained in subsequent 
studies were somewhat disappointing We had anticipated 
‘Torn the results of studies made bv means of a banum meal 
mat the intestine would become quiescent before the end of 
the twentv four hour period after the ingestion of a meal Ob 
scrvations made on the cvtcnonzcd loops of intestine showed 
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However the ingestion of the banum meal or the insertion of 
a balloon stimulates the intestine mat ing it impossible to ob 
serve th^ activitj of the intestine under normal basal conditions 
b> these methods 

A preparation dev eloped m our laboratory a few > ears ago 
proved suitable for our purposes* The operative procedure 
inv olv cd in making this preparation consists in exteriorizing the 
desired loop of mtesune and covering it with a bipedicled tube 
of si in leaving the loop in continuity with mesentenc blood 
and nerve supply intact The movement of such an exteriorized 
si in covered loop of intestine is identical as nearly as can be 
determined with the activity of the intestine in its normal 
position within the abdominal cavitv This method provides a 
means of stud> ing the motor mechanism of the intestine in some 
physiologic states and pathologic conditions which it is not 
possible to study with other methods It is particularly valuable 
for studies on the trained animal under standard basal conditions 
Not only can the activity of the loop be observed but also it 
can be recorded with suitable apparatus 

In our first experiments m order to study the daily cycle of 
activity of tile intestine control records were made of the 
movements of the intestine the animal was then fed and more 
or less continuous records were made during the foilovvmg 
twenty four hours While this procedure did supply records of 
intestinal activity during the normal daily cycle it was found 
that the intestine did not become sufficiently quiescent between 
meals for the purposes of some of our studies For such studies 
the following standard procedure was adopted and was rarel/ 
modified except m certain dcnils to make it more suitable for 
specific problems 

All animals w ere trained to he quietly on the observ auon table 
tor as long a period as necessary The aninnl was not fed for 
\ ary mg periods depending on the purposes of the mv esrigation 
but the fast period was never less than eighteen hours 
then placed on the observation table and a control record o 
the activity of the extenonzed loop w as made The special pro 
cedures essential for each particular study were then 
out and continued observations or records of the activity o t 
loop were made for as long a penod as was essential * 
purposes of the investigation The activity was recorded 
kymograph by a double tambour air disphcenicnt svsrem 
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burst into marked actu it) This motor response to the ingestion 
of food occurred in the first loop of jejunum almost as soon 
as the meal as eaten From the results of obsen ations made 
on loops of intestine taken at different distances from the be 
ginning of the jejunum it appeared that the Ma\e of acmit) 
initiated b) the taking of food passed caudall) at the rite of 
about 1 cm per second The response to feeding occurred after 
the food had been given b) gastric and duodenal fistulas and 
unaffected b) section of the vagus nerves m the thorax It 
did not occur in completel) isolated loops 

COMPARATIVE EFFECTS OF LIQUID AND SOLID MEALS 

1 ^^^ effect on intesnnal activity of liquid and 

solid meals vv as studied by Gnndla> and me The purpose of 
our stud) was to determine if it would be possible to give an 
adequate calonc intake of food without producing the marked 
increase m the intestinal activitv which accompanies the in 
gestion of the standard meal Water and various liquid meals 
as bouillon skim milk solution of glucose and mixtures of these 
substances vv ere introduced into the stomach of the animal bv 
t ^ ammal would not take the meal voluntanl) The 
^ I consisting of cooked meat was alwa>s eaten volun 
tanlv We found that the introduction of a stomach tube caused 
an increase in intestinal activitv for a ver> short penod The 
vanous liquid meals when passed into the stomach b) tube or 
caused an increase m intesnnal movements of 
slight ampbtude and short duration as compared with the re 
sponse to the meal of meat The increased activ itv that follow ed 
^ K liquid food rarelv lasted longer than an hour 

'ihile the enhanced movements of the intestine which followed 
the ingestion of solid food were mamramed unabated for manv 
hours 


EFFECT OF PERITONEAL IRRITATION 

The mechanism of inhibition of intestinal activ itv is of interest 
to the surgeon because inhibition has often been considered the 
prehminarv stage of intestinal paresis and distention The role 
ot peritoneal irritation m causing inhibition of intestinal activitv 
has been studied bv Douglas and me ® produced pentoneal 
irritation bv intrapentoneal injections of a standard irntant so 
lunon (compound solution of iodine Lugol s solution) W^e 
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found that t!ic intnpentoneal injection of the standard irntant 
solution \\as constantl) assoaited wnth prolonged arrest of 
movemenr in the exteriorized loop of intestine This arrest of 
intestinal movements occurred after degenerative section of 
both vagus nerxes or of one splanchnic nerve or after bihtera! 
adrenalectomy but did not occur or w as only tcmporar> after 
degenerative section of both splanchnic nerves Evidenih the 
arrest of intestinal acmitv which followed peritoneal irntanon 
in our t\penment w as in the nature of a reflex inhibition be 
cause b> reason of the extnpenioncal situation of the loop of 
intestine the stimulus was delivered to afferents other than those 
in the loop 

REFLEX INHIBITION Of INTESTINAL ACTIVITY BY 

distention of the urinary bladder 
It IS a vv ell know n fact that mo\ ements of the intestine may 
be affected by stimuli ansing from adjacent organs Wnh Svjen 
the effect ot distention of the two storage viscera the gall 
bladder and the urinary bladder was studied ^^c were sur 
pnsed to find that intestinal activity was unaffected by disten 
non of the gallbladder Even with pressures within the gall 
bladder that w ere sufficient to cause marked sahv ation no altera 
non of the movements of the intestine occurred On the other 
sudden distention of the unnarv bladder was followed by 
^ laMecreasc or inhibition of activity m both jejunal and ileal loops 
of intestine When the distention of the urinary bladder was 
"^produced slowly a decrease in acovity occurred in all the loops 
of ileum but m only about half the loops of jejunum 

EFFECTS OF CATHARTICS 

Catharsis increases the rate of elimination from the gastro 
intestinal tract The mechanism which is responsible for this 
increase in rate of passage of gisiro intestinal contents is not 
known Ev idence w ould indicate that both secretory and motor 
hctocs arc involved In assoctaaon with Oppenheimer" I have 
mv estigated the effect of certain cathartics on the motor activity 
of the intestine The drugs employed were selected because of 
their common use in clinical practice or because of their special 
pharmacologic action The ammals were not fed for eighteen 
hours or more before the preUnunary observations were ma e 
and the drug was administered After defecation had occur 
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the animal \\ as offered the standard meat meal for testing the 
response to feeding 

None of the cathanics studied altered the rate of contraction 
of any loop of intestine although the amplitude and character 
\iere affected The feeding response was suppressed after the 
administration of magnesium sulfate Of the drugs studied, cas 
cara sagrada disturbed the intestinal activity least 

EFFECT OF EMESIS 

The activity of the small intestine m vomiting was studied by 
Oppenheimcr and me ^ The emetics were selected on the basis 
of their special pharmacologic action and included one or more 
representativ es of each of the four pharmacologic groups The 
ammals were not fed for eighteen hours before administration 
of the drug After the resulting nausea or emesis had ceased a 
standard meat meal was offered and observations were con 
tmued on those ammals which could be induced to eat 

The results of the srudv showed that a qualitauve difference 
between jejunal and ileal loops could not be noted Increased 
intestinal activity preceded the act of vomiting Whether this 
antiperistaltic could not be determined None of 
the drugs used altered the rate of contraction of the small intes 
tine although the amplitude and character were affected The 
feeding reaction was depressed or absent after emesis due to 
morphine but it was present after emesis caused by ipecac 

EFFECT OF ANESTHESIA 

The anesthetic agent has been considered as one of the factors 
which may cause intestinal paresis A study of the effects of 
some prcancsthetic and anesthetic agents in general on intestinal 
actiuty was made with Golden We observed that morphine 
produced a transitory increase of intestinal activ ity follow ed by 
a depr^ion which was more extensive than that produced by 
substance studied Spinal anesthesia (procaine hy dro 
chloride) was followed by increased intestinal activity as long 
as the anesthetic substance w as cffcctiv e All the other anesthetic 
a^nts used were found to have either a depressing effect or no 
effect on the tone and motility of the loops of intestine studied 
and no definite stimulation was observed Recovery of intestinal 
activity after withdrawal of the anesthetic agent usually oc 
curred with surpnsing rapidity Activ itv of the intestine often 
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began as the animal was recovenng from the anesthetic agent 
although the amplitude and character of the movements might 
remain atypical for several hours longer The response to feed 
ing although sometimes decreased usually occurred at the time 
the animal would cat spontaneously after withdrawal of the 
anesthetic agent The depth of anesthesia appeared to be more 
significant m producing a decrease in intestinal activity than 
the length of anesthesia 

EFFECT OF OPERATION 

Intestinal paresis and distention have been considered as due 
to operative trauma The effect of two npes of operative pro 
cedurcs on the activ itv of the intestine w as studied w ith Wakim 
In one senes of experiments the abdominal cavity was opened 
and the intestinal met explored In another senes the intestine 
w IS sectioned and anastomosed the site of section being proxi 
mal or distal to the exteriorized loop in about an equal number 
of instances ^\ e found that the combination of ether anesthesia 
and exploruory laparotomy including exposure of most of the 
intestinal tract for a period of fifteen minutes or more was 
followed by almost complete cessation of intestinal activitv for 
a minimum of four hours However within twenty four hours 
the movements of the intestine rctumeil to the preoperame 
state except that tlie feeding reaction was not as yet normal 
ction and side to side anisiomosis of the intestine were fol 
ed bv complete cessation of intestinal activ it\ for at least 
pi^enty four hours Intcnniitent slight rhythmic segmentation 
movements were noted approxmiatclv forty eight hours after 
operation and later at the end of seventy tw o hours the activity 
became more marl ed In the experiments m which the intestine 
w as sectioned distal to the exicnorized loop the feeding reaction 
was almost normal on the fourth day after operation but m the 
instances m which the intestine was sectioned proximal to the 
loop under observation feeding was followed by inhibiuon of 
activity However in both types of experiments intestinal 
activ ity on the sixth postopcrativ e day w as similar m all respects 
to Its preoperam c state 

SUMMARY AND CONCLUSIONS 
A skin covered loop of intestine m contmuitv with vascular 

and nerv'C supply intact provide a preparation for study mg t e 
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motor mechanism of the intesunc in some phs siologic states and 
pathologic conditions ^\hlch it is not possible to stud' "ith 
other methods The mo'ement of such an evtenonzed loop 
appears to be identical "Tth its acti\ it' m its normal position 
"ithin the abdominal ca\ic' It seems jusnfiable to conclude 
that the results of studies on the acn\it\ of the e\tenonzed 
loop represent the normal funcoomng of the motor mechanism 
of the intestine 

The more significant results of our studies on the acn'in of 
the eTtenonzed loop of intesone "hich ma' be of interest to 
clinicians are as folio" s 

1 The gradient h'pothesis of AUarez is ampU corrobo- 
rated that IS the rate and amplitude of the rh' thmic intestinal 
mo'ements decrease progressneh from the p'lorus to the 
cecum 

2 The rate of mo'ement of an' particular loop remains 
constant and unol the present time has not been subject to 
change 

3 Intestinal acantj is altered great!' decreased or absent 
m the fastmg state The longer the fasnns penod the greater 
the decrease in actnin eveepe for arvpical mo'cments The 
aca'in of the ileum is decreased more rapid!' and to a greater 
extent in fasting than chat of the jejunum 

4 There is an immediate increase of intestinal acti'ic' after 
the ingestion of a meal This increase of acD' it' passes from the 
jejunum caudalh 

5 Solid foods cause more mcrease of intestinal actmt' than 
hquid foods 

6 Peritoneal irritation causes inhibition of mrescinal acmuc' 
for ' anang periods 

7 Distention of the gallbladder does not affect intestinal 
aemm 

8 Distention of the unnar' bladder depresses and inhibits 
intestinal acti'afs 

9 Intestinal acmit' is greatl' decreased altered or abol 
ished for 'arjang periods after anesthesia and operation 

10 The standard cathartics alter the amphtude and character 
of intestinal actint' but do not affect the rate of contraction 
The feeding response is suppressed after the administration of 
magnesium sulfate but is unaffected after the administranon of 
CTScan sagrada 
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11 Increased intestinal activity precedes the act of vomiting 
but the rate of contraction remains unchanged The feeding 
reaction is depressed or absent after emesis due to morphine 
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RESECTION OF THE RIGHT PORTION OF THE COLON* 
CHARLES W MAYOt 

This report is based pnmanly on 135 cases m which resection 
of the right portion of the colon was performed on my surgiwl 
service prior to januarj 1 1943 In these cases resection of the 
right portion of the colon cither was the only surgical procedure 
employ ed or w as performed as part of a multiple stage operation 
such as partial or complete colectomy In addition I shall consider 
thirty one cases in which a palliative ilcocolostomy or an e\ 
ploratory laparotomy was the only surgical procedure employed 
At first I shall consider the group of 1^5 cases as a 
Then I shall consider the operative procedure employed and 
the mortality rate 

In the group of 135 cases there were thureen postoperative 
deaths counting all deaths vv hich occurred in the hospital re 
gardless of the length of time after operation or the cause of 
death— a monality of 9 6 per cent A malignant lesion was 
present in 100 cases m the remaining thirty five cases the lesion 
was benign or inflammatory In the 100 cases in which the 
lesion was malignant there were mne deaths or a mortality 
rate of 9 per cent Resection of the right portion of the colon 
for benign conditions resulted in four deaths or a mortality 
rate of 11 4 per cent 

The operative procedures employed in the 135 cases and the 
resulting mortality are shown in Tabic 1 The mortality rate 
in cases in which a palliative ilcocolostomy or an exploratory 
laparotomy was performed is shown m Table 2 

COMMENT 

MaUgwnt Lesions —With Lovelace I previously have rc 
viewed all cases of malignant lesions of the cecum and ascending 

In ihis paper the tenn right portion of the colon will be used to des g 
natc the cecum and ascending colon includ og hepatic flcTure 

t T his paper ssas prepared I cfore Doctor May os entrance into the amie i 
forces 
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colon including the hepatic flexure seen at the Ma>o Clinic 
from 1907 to 1938 inclusive The operative procedures had been 

TABLE 1 

0 ERATIVE PROC DURES FuPLOYED US CASES 07 MUITCEE POLYTO I OR 
Ulcerative Couns rai REstiLTjsc MoxTALriY 



I th c th pat t w s ma ghty o ynsfg 

t n e ACC pd t g of the p ni ve proc d c complet d i all th c^s 

} Ouepat cut d dofintest al b tnictio ena nthait thepnnjafyopera 


performed by a large number of surgeons consequent!) the 
analysis gave a general average picture This will explain di 
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TABLE 2 


Mortality Rate in Cases in \\ racii a Paluative Ileocolostoity or an Enplora 

TORY LAPAROTOiTY \\ AS PERTORilED 


Operative Procedure 

1 Cases 

i 

Mortality 

\umber 

Per Cent 

Palliative lieocolostomy for malignant lesions of the 
ngnt portion of the colon 

23 

2 

8 7 

^*vofyeS?t in cases of eitensive in 

8 

0 

0 


erences m statistics in this reporr which is an induidnal one 
t was the result of the aforementioned stud> however which 
prompted me to change my type of one stage resection and to 
nastomose the end of the ileum to the cut end of the transverse 
colon 

Because of the aforementioned stud> and another one made 
vith bchlicke on one stage resection of the right portion of 
oon with end to end anastomosis enterostomy as an addi 
onal surgical measure m resection of the right portion of the 
^oon has been properly classified as being not an asset but a 
^rgical hazard In only one instance in the group of cases re 
ported here was a Witzel type of enterostomy performed In 
no instance w as the Miller Abbott tube used beyond the time 

0 surgic^ intcrv ention and onl\ in rare instances w as intestinal 
^ramage by tube used to prepare the patient for operation This 
Mas because of the rarity of complete obstruction in cases of 
esions of the right portion of the colon 

in the last four years 1939 1940 1941 and 1942 in only one 
case of malignant lesion has primarv lieocolostomy and sec 
on ary resection of the right portion of colon been performed 
n my serv ice Also in the last four y cars no one stage side to 
• e ileotransverse colostomv and inversion of the stumps of the 

1 eum and transverse colon have been performed for a malignant 
esion end to side ileotransv ersc colostomv and pnmarv resec 
ion hav e been performed in only eight cases but resections vv ith 
cn to end ileotransv erse colostomv have been performed in 
thirty nine cases 
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It IS my present opinion that one stage resection of the right 
portion of the colon with pnmirv end to end anastomosis of 
the ileum to the trans\crse colon following the technic of 
suture over rubber covered clamps as described b> Schhche 
and me is the operation of choice from the standpoints of mor 
talitj and morbidity m dealing vv ith m hgnant lesions requiring 
resection of the right portion of the colon and that there are 
very few cases regardless of perforation or size of growth m 
which this procedure cannot be employ ed It often is to be con 
sidercd m preference to side to-side ileocolostomy ev en as a pal 
liativ e procedure w hen a small amount of metastatic mv oK e 
ment is present m the liver 

Some ame ago in order to determine what happens to a 
hundred patients who come to the Clinic because of malignant 
lesions of the right portion of the colon a study was made and 
It was found that nine go home with nothing done that is it is 
not possible to do anv thing for them twenty four undergo 
only palliative procedures (including resection m some cases) 
and sixty seven undergo resection with the purpose of cure 
1 his gives a resectability rate of 73 6 per cent * The rescctabilirj 
rate in the 166 casesmchis report was 81 5percent Theresecta 
bihtv nte is calculated as follows total resections with view 
to cure — total operations X 100 

Benign or Inflanmntor} I esiom —In considenng surgical re 
lection m eases of nonspecific ileocolitis Judd and I concluded 
that the average picture when the work of a number of sur 
geons IS concerned reveals that the multiple stage operation as 
a rule gives the lowest mortality 

Although the number of cases in this senes is too small to 
support or deny this conclusion the group figures are presented 
Sev enteen patients underw ent one stage operations and one of 
these patients died postoperam ely Of the eighteen patients 
who underwent multiple stage operations two died 

It IS my opinion that greater care must be exercised m select 
mg a one stage procedure in the presence of a benign innam 
matory lesion than is necessary m the presence of a njali<^nant 
lesion Certainly in such instances when a one stage procedure 
IS selected the resection should be wide of involved bouel lo 
insure making the anastomosis between colon and ileum in tissue 
that is free of any inflammation- 
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Credit for the enterostomy tube must go to Paul^ who in 
1891 wrote a paper entitled A iXfethod of Performing Inguinal 
Colostom> with Casts (Fig 3’7) The purpose of Pauls tube 
w as to dram feces aw a) from the w ound to a bottle at the side 
of the bed and thus a\oid soiling (Pig P8) In his paper he 



F g 3 7 — I cu n I colo toin\ prep at on of the col n for the sub eq t 
fe remo ai of the spur (Paul t F Colectomy Brit M J / 113® t” V 
5] 189S ) 

:aid If It has the disadvantage of using the living intestine too 
much like a piece of hose pipe it has the manifest advantage 
of not interfering with its junenon whilst securing an aseptic 
w ound , 

Originally Paul and von Mikulicz left the tumor attache 
c\trapentoneall> and neither removed much of the mesenterv 
ad;acent to the growth Both surgeons then modified the pro 
cedure and removed the growdi immediately Paul in particu ar 
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made use of his enterostom\ tube to relie\c obstruction on 
extirpation of the gro\nh iMan\ surgeons are under the errone 
ous impression that neither Paul nor xon iMikulicz rcmo\ed the 
malignant lesion at the pnmar\ operation 
The next advance in developing cxtrapcntoneal resection for 
malignant lesions of the colon came from von Mikulicz who 
never made an> claims for priority for the method itself His 
contribution had to do with wide excision of the mesentery and 
Ivmph nodes about the growth In 1902 before the 31st Ger 
man Surgical Congress he discussed and analv'zcd the results 
he had obtained in 100 of his own cases and described his two 



resection for tumors of the colon He expressed himself 
Pau^^^f other operations were inadequate because extir- 
cl d*^ A nodes of the mesentery had not been in 

u CQ ‘Accordingly he designed his operation to remov e tumor 
^^^ntery and lymph nodes as radicallv as m the smgle stage 
all same time he advocated that the tumor not be 

owed to remain on the abdominal wall but that it should be 
ad^^ completion of the first stage and like Paul he 

vised that the proximal loop of the resulting artificial arms be 
sec*”d of a glass tube fastened in the lumen The 

Pnd stage of the operation was performed tw o to three weeks 
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after the first stage and vias accomplished by applying crushing 
clamps to the spur thus transternng the artificial anus into a 
fecal fistula He did not mention a third stage but said that m 
cases m uhich the hstula does not dose spontaneously closure 
can be effected later by suture This method as similar to that 
descnbed b> Paul 

Von Mil ulicz reported sixteen cases m which this method 
was used The mortalits rate was 12 5 per cent as compared 
w ith 4^ 9 per cent for single stage resection and primary anas 
tomosis 

For whateter the reason but perhaps because of the mechani 
cal difficulties of dealing with the cut ends of the colon sur 
geons in this tountn went back to the older method of Paul 
and Mikulicz and left the growth attached for secondarv extur 
pation Some called this the Paul operation some the Mikulicz 
operation and others the Paul Mikulicz operation 

In 1909 W J Ma>o reviewed one hundred cases in which 
resection of the colon was performed but m referring to what 
he called the three stage operation of Paul and von Mikulicz 
he descnbed it as follows At the first operation the tumor 
with the mescnter> and glands well detached is drawn out of 
the wound and the proximal and distal loops united b> sutures 
The part to be excised is then if possible drawn through a 
separate incision in the abdominal wall of )usc sufficient size to 
carry it easily and hold it in good position The peritoneum is 
umted b> a few interrupted sutures to the two limbs of the 
intestine on the inner aspect If the symptoms of obstruction are 
severe a small incision is made in the exposed mass proximal 
to the obstruction and a rubber tube is introduced through 
which intestinal contents are earned into a receptacle The 
tumor with the attached intestine is cut avva> on the third w 
fitth day and a heavy clamp applied to the spur on the twelnh 
to sixteenth day this bites through about sl\ di>s larer He 
reported thirt> cases in which resection of the descending colon 
and sigmoid colon were performed with this technic rour 
deaths occurred In three of six cases in which the evtrapen 
toneal method was employed pnor to 1906 the patients viere 
alive more than three years after operation 

It will be noted that the tumor was not removed at the pi 
marv operation as described by Paul and von Mikulicz t a 
the method does correspond with von Mikulicz s w ide resec 
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of l>niph nodes and mcsentcn but not with Pauls method 
3u felt that resection of the mesentery and Ijniph nodes \\as 
not important Paul in 1912 asked the question why should 
ve undertake an extensive excision of the mesentery for re 
nioj'al of glands which m all probability are not infected^ 

IS to be noted also that in obstructive lesions after extra 
pen onealizing the growth W J Mavo made use of tube 
compression of the proximal portion of the colon ind at the 
me time guided ftcal material from the w ound While men 
nnni occasional troublesome Hstulas resulting after 

IS ^ crushing clamp to the spur of the colon it 

r.. ^ fhat in most instances spontaneous closure of 

tne stoma resulted 

paper, in speaking of resection and primary anas 
stated chat there arc indications when an end to end 
It not when a side to side anastomosis should be done 

thp ei^ opinion that in the presence of a disturbed intestine 
me side to side anastomosis was preferable 

consider briefly js that of Sis 
secrinn^^f 1^ Wikuhcz Operation for Re 

tion rn Advantages and Dangers His objec 

the fact operation (neglecting 

the PrnwfKv^ * recommended primary removal of 

non nf th adherent growths associated with mice 

eroiifhc ^ '''Ull of the bowel and adjacent tissues in large 
infection in growths associated with 
shnrf ^ tumors of the sigmoid m obese patients with a 
tonifK ■« ^ thick abdominal w all infection and pen 

the unusual and invasion of the abdominal wall bv 

tn^mahgnant lesion was not infrequent 

Drelimm^^ recommended a transverse colostomy as a 

Dorrmn relieve obstruction and set the distal 

ond suggested doing the first and sec 

it thp ,\f.? i cnginal extraperitoneal operation (he called 
one srtJ operation) about two and a half weeks later m 
clamn/nr L advised applying spur 
quare lummr^ following the estabhsment of ade 

mas in fL k j extrapentoncal closure of the tw o open 

lugs m the abdominal wall ^ 

described a method of applying what von 
uhc. advised m 1902 that is wide resection of the mesen 
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ter> and lymph nodes ad)acent to the growth He advocated 
the principle of combining stages 1 and 2 into a one stage ex; 
trapentoneal resection This technic differed from the original 
technic m which glass tubes were used by emploving an in 
genious three bladed clamp conceiv ed from the pnnciple of 
)ommg together two Payr clamps 
The technic differed m one ocher respect namely in the 
manner of dealing w ith the proximal segment of colon Rankin s 
descnption of the operation of ohstructue resection follows 

The procedure is applicable only to mobile or mobihzabk 
segments of the bowel the steps of the operation are as follows 
(1) Incision o\er the growth and abdominal exploration (2) 
mobilization of the groxvth (J) ligation of the blood supply and 
dissection of lymph nodes (4) resection of the growth between 
clamps with the cautery (5) pentoneahzation and closure of 
the rent m the mesentery and (6) closure of the abdominal 
wound around the clamps 

The bowel is left shut off at least sixty hours sometimes as long 
as seventy tv.o hours then the proximal clamp is opened the 
clamp remains on the distal loop until it drops off usually on 
the sesenth day 

It w as Rankin s* opinion that the cxtrapentoneal operation 
as he performed it was the choice for all nonobstruenng mo 
bihzable growths of the lai^e bowel from the hepatic flexure 
of the colon to the middle of the sigmoid colon 
Before going on to a description of the method which one 
of us (C \V M ) has applied to the majority of cases of resect 
able grow’ths in the left half of the colon from the splenic flex 
ure (although the method usuiUv applies to growths there also) 
to the middle third of the sigmoid colon and more occasionally 
to the low er third of the sigmoid colon let us pay rnbute to 
those surgeons who initiated the cxtrapentoneal resection and 
more particularly to von MiluUcz to whom we and others 
interested m this field owe a great deal We recognize that as 
far as surgery per se is concerned little has been added 
than certain refinements m technic since he reported his memo 
and reasons for it in 1902 

It IS our conviction that while certain credit is due surgeon 
since those early days of cxtrapentoneal resection a 
of It must be laid at the feet of a multitude of research wor e 
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and practical medical men a\ho ln\c contnbutcd so much to 
cleansing of the colon impro\cd anesthesia and to a better 
understanding of the prevention of complications by carl> 
recogmtion and early proper treatment of postoperative com 
plications when they do arise 

THE PRESENT STUDY 

This stud> is based on a review of 176 consecutive cases of 
uiaignant lesions of the left portion of the colon in which a 
tw 0 stage procedure consisting of extraperitoneal resection w ith 
temporary catheter colostomy was performed There were thir 
teen additional cases in which some t>pe of enterostomy had 
een performed for the relief of obstruction prior to this pro 
^''hich naturally catheter colostomy could be 
omitted) The cecum w as the most common site for such decom 
pression 

The majoritj of patients were m the sixth and seventh dec 
® es of life sixt> SIX w ere m the ixth decade and fifty three 
'ere in the seventh decade The olde t patient was eighty three 
>ears of age and the youngest was twenty four Of the 176 pa- 
ents ninety six were males and seventy were females 

RESULTS 

In 108 or 61 3 per cent of the 176 cases operanon was 
deLh^^^^ probable cure There were seven 

au^j^ h cent) in this group tal mg into consideration 

eaths from all causes following resection application of 
amps or closure of a colonic stoma regardless of the time pa 
m Th hospital There were six deaths (8 8 per cent) 

for cases in which palliative resection was per 

^ total of thirteen deaths (7 4 per cent) in the entire 
senes (Table 1) v h / 

^ self explanatory Two of the deaths from periton 

before the discovery and widespread use of the 
deaths from sudden pulmonarv embolism 
prior to the prophylactic use of dicoumarol which 
might prev ent such a disaster 

exploration of the abdomen the surgeon was faced with 
necessity of choice of operation We feel that cxtrapentoneal 
section IS the procedure of choice in the treatment of the 
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majority of lesions situated m the left portion of the c olon above 
the lower part of the si^^moid When it is used m cases of lesions 

T\BLE 1 

U ^•^^s IN lOS Cases in \\ ncH RiSECnos Was Perfoeued in an rfFORi to 
Ef Ect A Core 


Deati 


( au e of Death 


\ft r 

Res tt on 

! Aft Cl u e of 

1 Col me St m 

Pent t s 

3 i 

I 

P Imo ly ml 1 $m j 

1 

1 ‘ 

Ca dio ascul r c Haps and a ut pubno aiy { 
dema 

1 


Ce 1 al hemo h g 

1 1 


T U1 1 


1 


In this ca e th stom wa d cd with cl mp 
TABLE 2 

SltWATION or I EStON 


Stu t 

1 c. 

N tnber 

P Cent 

Uppe p It of d 

ndi g col n 

12 

6 S 

Lowe pa t f d 

d g colon 

2 

54 ■> 

Upper p tt f 8 gmo d fl u 

26 

14 7 

Middle port on f 

gmo d fi XU 

61 I 

34 7 

Lowe p rt f s gmo d fle u 

37 ' 

21 0 

R tos gmo d 

' 54 

1 7 9 

D s e ding ol n and ypj pan f sigm d fl Tur 

! ' 

j 06 

Total 

1 176 

1 99 9 


in the lower part of the sigmoid and rectosigmoid the operation 
usually IS a palliative procedure and requires that condmons 
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such as obcsit>, mobility of the growth and so forth ire not 
contraindications It can be used with apparent safety in cases 
m which the patient has suffered from subacute or chronic in 
testmal obstruction It also has been employed with no evident 
additional risk as a palliative procedure in min> instances 
It will be noted from Tabic 2 that most of the growths 
treated b> this method were in the midportion of the sigrnoi 
colon Obviously in manv instances the lesion was situated at 
the junction of or involved more thin one of this arbitrary 
division 

TECHNIC OF OPERATION 

fhe site of the incision depends on the level of the lesion 
as established by proctoscopy and roentgenologic cKammation 
with a banum enema Most growths m the sigmoid colon are 
most easily reached by a low left rectus incision 1 inch (2 5 
cm ) from the midline with lateral retraction of the muscle 
The growths in the descending colon arc best approached 
through an upper left rectus incision about 3 inches (7 5 cm ) 
from the midline with retraction of the muscle medially 
Mobilization of the growth is accomplished by freeing it 
when necessary from the lateral peritoneal wall or contiguous 
structures in the penconeal cavity A wide V then can be made 
deeply into the mesenter> so as to remove all Ivmph nodes and 
yet maintain a good blood supply (Fig 329) Preservation o 
the blood supply should be planned so that the remaining edges 
Will remain viable and elevated )ust above the edge of the s in 
Without undue traction Those vessels which supply the portion 
to be removed art ligated The cut edges of the mesenterv are 
then brought together with two or three interrupted surures 
The anti mesenteric borders of both barrels then are rotate 
So that they approximate each other to facilitate the 
plication of crushing clamps to the spur and eliminate the chance 
of injury of the blood supply By this time the change m color 
of the involved segment of bowel which is to be remove is 
clearly evident A three bladed Rani m clamp is slipped around 
the two barrels of bowel at the point where there is 
demarcation and where there is no undue tension on them c 
blades then are applied close to each other After the various 
abdominal layers have been closed with chromic catgut around 
the barrels of bowel tightly enough to admit one finger tie 
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extenonzed growth is cut off wnth a cautery above the Rankin 
clamp 

A No 24 F catheter is next fixed m the provimal barrel 
next to the Rankin clamp b> means of a black silk pursestring 
suture Care should be exercised to insert tl\c catheter for a dis 
tance of not more than y inch (1 25 cm ) m the proximal limb 



h g 1 9— Extrape c } c ct n \ th t mpo an cat) rcr coloston' 
a Laicial app a in c of th sgm «d oton nd ts me? ni i> illustrsnn f* 
e t nt of til l\ mpl n dc nclud d n the dc V hap d cem nt of t s?uc 
that s rem cd th th lesion b Schem t c dra v ng s) ' g rhe po? non 
of the proxim I nd d st 1 h rreh of tl e s gmoid colon n tf e Ra Ijn eJamp 
appro im tion f both bar 1 to fa btatc future ppl at n of clamp 
p s non of temp r r> c thtter in th pr x tnal barrel 

of the colon The catheter usuall} will come free about the 
sixth or seventh postoperative day and the Rankin clamp usu 
allv IS found loose about the eighth day after operation 

EXTRAPERITONEAL RESECTION AS A PALLIATIVE PROCEDURE 

In Table 3 arc listed the instances in w Inch it w as 
procedure was onl> palliative In 108 of 176 cases (ol 
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cent) this procedure was carried out with a Mew of cure I 
IS to be contrasted to the fact tint nonpillntn c resection w is 
found bj Loi clace and one of us (C W M ) to be preformed in 
6/ per cent of all cases of malignant lesions of the right portion 
of the colon m which operation was perfonned (Tabic 5) 

In fifty four of 176 cases usualh bcciuse of metastasis to 
the luer this procedure was considered as definitel> pallntiie 
In an additional fourteen cases because of deep palpable in 
loKement of the lymph nodes or on account of perforation 
and attachment to a neighboring mscus (ileum or bladder) the 
operation was regarded as probably palhatwe Therefore ap 
proximately m two of every five cases of c\trapcntoncal re 
section the purpose of tlie operation was not curative Resection 

T\mr 3 


ObjectivxofOperxhomn 1<6Cv r 


ObjecU\e 

Ca^c 

Number 

Per Cent 

betinjtely palUm^e 

54 

30 6 

l*robably palliative ' 

14 

8 0 

Nonpalliaii\e 

lOS ' 

61 4 

'lotal 

1/6 

100 0 


how ever was earned out in these cases w ith a v lew of increasing 
ti’e comfort of the patients when otherwise colostomy alone 
^^ould have sufficed \\ c do not feel that extrapentoneal resec 
Won With temporary catheter colostomy carnes an excessiv e nsk 
attained 

1 able 4 is self explanatory It wiU be noted from companson 
'iith Table 1 that the operative nslx. is slightlv increased in the 
gtoup in which operation is performed for paUiation only but 
''e feel that the additional comfort and longevity which patients 
«enve warrant this risk With the widespread use of chemo 
t erapy and dicoumarol w hen indicated we feel that the opera 
be low cred still further 

>»nenever the growth has caused perforation and is found to 
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extenonzed gro^uh is cut off with a cautery above the Rankin 
clamp 

A No 24 F catheter is next fixed m the proximal barrel 
next to the Rankin clamp b\ means of a black silk pursestrinf^ 
suture Care should be exercised to insert the catheter for a dis 
tance of not more than inch (1 25 cm ) in the proximal limb 



F g 1 9 -E tr p t c 1 r c i n itl t mp a ) c tl i r c lost im 

Later 1 pp aran c f tl sgn 1 wloi and K tnc cnt r> ill siratng the 

tent of tl e l\ npl n I s in luded m the d X sh ped seem t of t ue 
lat IS removed t th th lest n it Scl cmauc dra ing sh nc the po no 
f the pro m I and d st 1 b rr Is of the sgno d c Ion n the It k n cl mp 

>p m t n of b tfi I a r Is to fac 1 1 le f tur application < f ihmp 

osit on of ten p rarj call et r n the pro m I barrel 

f the colon The catheter usually will come free about the 
:xth or seventh postoperative day and the Rankm damp usu 
ll> IS found loose about the eighth day after operation 

EXTRAPERITONEAL RESECTION AS A PALLIATIVE PROCEDURE 
In Table 3 are listed the instances in which it w as felt that the 
procedure was only palliative In 108 of 176 cases (61 pc 
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mental reseaion of the in\ aded portion \\ ith end to end anastom 
osis over rubber covered clamps 
The urinary bladder was closel) adherent to the grow th usu 
all) ansing m the low er poroon or midportion of the sigmoid 
m seven cases Blunt dissection and rather eas) separation sufficed 
m fiv e of these In another case a small hole w as made in freeing 
the growth but it was recognized and closed prompt!) In still 
another case an enormous perforating lesion in the sigmoid 
colon had mvolved a wide region of the wall of the bladder \ 
palliative segmental resection of tlic bladder with temporarv 



ancle clamp and holdinc forceps used for crushing the 
ightcninc of the screw on the right approximates the blades 


c)stotoni> Was performed The patient enjoved an uneventful 
com alescence and w as completel) comfortable for nearlv avear 
iiwpr— After c^traperitoneal resection of this t)pe the vast 
majont) of patients were able to be out of bed bv the ninth or 
ent postoperativ e da) To expedite the handling of the colonic 
oma and to maintain a clean wound irrigation of its borders 
" It a solution of sulfamlamide and exposure to liffhts w tre car 
ned out twice dail) 

Provided that the patients general condition permitted and 
ocal reaction had subsided the application of clamps to the 
spur m most cases was carried out on the tenth to the twelfth 
P stopentwe dav When the two barrels of bowtl had been 
^ approximated at the first stage of the operauon application 
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of clamps uas greatly facilitated Reconnection of the two bar 
re(s of bow el by a single set of clamps is possible only by deep 
accurate application I or many years it was customary to em 
ploy tw o heavy curved May o type hemostats for crushing the 
spur however a right angle type of clamp as devised by one 
of us (C W M ) as shown m Figure 330 was found to be more 
efficient in most cases for crushing a thick low septum W ith 
this instrument it is possible to avoid multiple applications of 
clamps m the majority of cases For a short type of spur the 
older heaw curved hemostat is to be preferred 
In Table 6 ate listed those cases m which clamps w ere applied 
It IS worthy ol note that m most cases a single application of 
the spur crushing clamp has sufficed in the past few yean 

TVBLC 6 

Claups to the Spint is IitoivjDtfAi. Cases 
Cams 


i 
1 

Total 159 

In * ent n c s n tirhich pall at ve p rat on s empl yed ctamp « 
employ d A e«c gmo d tistula wa impend g n the c 

^ From the figures in Table 6 it will be noted that one apphea 
tion sufficed m almost half (47 1 per cent) of 159 cases m 
which clamps were applied that in 132 (83 per cent) only two 
applications were required The mudence of multiple apphea 
tions has declined markedly m the past few } ears 
To facilitate this procedure and to eliminate undue discom 
fort while it is being done the intravenous administration of 
5 to 10 cc of a 2 5 per cent solution of pentothal sodium has 
been found to be of benefit Discomfon of any degree is present 
only for a day or so Most patients feel well enough to be up 
and about within twenty four hours and can indulge in t e 
usual convalescent activities 

With the May o type of right angle clamp daily tightening 
of the screw" is required to maintain the blades m dose appro'J 
mation Other than this no special care except ordma^ cle^j 
ntss IS required In most cases the septum between the a 


Number ot ^tpucatiokso 
Nu nb t of Vppbcat ona 

1 

2 

3 

4 

5 

6 
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sc\en to eight di)s 'lUowing the chmp to 

At this point the surgeon Ins three iltematues For some 
previously debilitated and elderly patients the wisest course 
0 action IS to allow them to go home In the nnionty of cases 
closures can be considered 

Closure may occur spontancoiisK or it miv be secured b\ 
surgical means 

eVon/re —Selected patients may be allow cd to 
fifteen”^^ 'Without funher surgical procedures In approximately 
group a closure occurred spontaneously 
rrtf^r —Before the colonic stoma is closed certain 

crush d fulfilled (I) The spur must be properly 

m-ii adequate communication between the pro\i 

mai and distal barrels of bowel (2) Most of the fecal content 
the sur by the rectum This is directly related to 

^butcration of the spur, as in 1 (?) The patient s 
2 procedure favorable enough to warrant such 

perfo^pla^ which surgical closure is to be 

ration , ^^^uunaaon will disclose a variable degree of indu 
this ^ where the clamps have been applied When 
to allow th*' tr IS important to wait a weel or ten days 
feel that mfiammatory reaction to subside We 

tate subsid^ ^Ppucation of diathermy to this region will facili 
been dn d tuflammatory reaction If the spur has not 

uecessarv^ TK another application of clamps is 

uf the barrels sufficient for functional reconnection 

for onp*^ through irrigation of the distal hmb of bow el 
one or closure and a nonresidue solid diet for 

We bclip preoperative requirements 

ts not onlv s Vk ^ ^^trapentoneal closure of the colonic stoma 
t«sult W entirely adequate for a good functional 

fayerusualk^ dissection and identification of each successive 
Colon at thp necessary Under pentothai anesthesia the 

abdominal stoma first must be separated from the 

bgated on>.n!.^i it Only large vessels should be 

pack ^ be controlled best by a small iodoform 

After the edges of the 


two batKls have been freed the mu 
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cosa IS inv erred \\ ith a running suture of no 00 catgut (on a 
Dulax needle) by using the baseball stitch A few interrupted 
catgut sutures in the seros'i are helpful for reinforcement The 
anterior fiscia is then brought over the repaired colonic stoma 
and united with three or four interrupted chromic catgut su 
turcs About 45 to 60 grams of powdered sulfanilamide is 
sprmi led m the subcutaneous space A small plain gauze or 
iodoform strip is left in for forty eight hours to stop superficial 
oozing Two or three heavy Zytor strinds are inserted through 
the skin subcutaneous tissue and fascia but these are left un 
tied until the pack js removed two days after operation Since 
closure of a colonic stoma in effect is the suturing of a po 
tenmlly infected wound we feel as Moorhead did about many 
war wounds that so called prime secondary sutunng is the 
treatment of choice 

Postoperative care is esscntiallv similar to that used after 
resection with some modification A glvcenn suppository and 
1 rectal tube arc inserted every four to six hours for three or 
four days to ficihtatc the passage of flatus A nonresidue solid 
diet for five or six days followed by a low residue diet for 
two or three weeks will aid m the protection of the anasto 
nosis Exposure of the wound to lights helps to insure heal 
mg The patient is out ot bed by the fourth or fifth day 
and IS usually out of the hospital by the tenth day do 
not feel that slight leakage from this sue necessitates further 
hospitalization since in the vast majority of cases closure will 
be complete w ithm a short time after the patient has gone home 

Pemstent drainage of fecal matter from the repaired colonic 
stoma usually is due to two causes (1) partial or incomplete 
obliteration of the spur (this will necessitate a further apphea 
tion of clamps’) (■>) recurrence of the primary malignant 
lesion It is rare m our experience for the lesion to recur 
site of the stoma without evidence of recurrence elseuhert 
In selected cases m which the recurrence appears to be loca 
resection may be attempted In the majority of cases however 
further operation usually is contraindicated and palliative treat 
ment with roentgen rays or radium should be employed ven 
when only palharivc treatment k possible we feel that mean 
of promoting closure in selected cases are desirable for reason 
of morale and comfort 



E\TRAPFRITONE\L RESECTION POR CWCIR OF COION 1 WS 
SUMMARY 

Thib article i.umnnnzes the experience of one of ns (C W iM ) 
during a ten >car period (1933 to 1943 inclusnc) in 176 con 
secutne cases m ■which cxtriperitoncal resection Ins been per 
formed at the Clinic 

It IS important again to emphasize that recent acute or sub 
acute intestinal obstruction from neoplasms m the left portion 
ol the colon can be safel) and effectively handled by this 
method since the temporary insertion of a catheter affords 
prompt decompression Diversion of the fecal current m this 
manner for about a weel allows ample rime for healing of the 
*^1^^ stoma Healing is further facili 
U ^ mngations with solution of sulfanilamide 

With recent refinements m preoperative and postoperative 
care as previously outlined the operative mortality (7 4 per 
cent for the entire series) can be 1 ept at a low level The nsl 
of thw procedure is slightly greater (about 2 per cent) vv hen it 
only as a palliative procedure 

While there is some risk involved in applying clamps and 
periorming surgical closure it has proved to be minimal Care 
or application of clamps and adequate obliteration of the colonic 
spur Me essential to successful closure \Vc believe that this 
procedure should be entirely extrapentoneal 
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The local implantation of cenam of the sulfonamide drugs 
either in the soft tissues or m the pleural or pentoneal ca\i 
ties of the body has gamed widespread patronage among the 
surgeons of this country m the past n\o years Despite the 
deciding \oices of a few early dissenters the mtrapcntoneai 
use of sulfamfamide and sulfathiazolc has proved to be tdi 
tiv elv harmless and an effective means of combating pentoneal 
infection It has been repeatedly stressed by writers m this field 
that a sulfonamide compound administered mtrapentoneallj « 
an adjunct to good surgery and should m no wise lessen 
strict observance of sound surgical pnnciples There is no urn 
Pormity of opinion regarding the best suited type of sulfonamide 
lompound for intrapcnconeal use not regarding dosage Sul 
famlamide used first with gratifying results is still adhered to 
jy man) RecentI) the trend has been toward the use of 
iulfathiarole or sulfadiazine Sulfapyndme is little used within 
:he abdomen and there is experimental evidence that its use 
lerc IS contraindicated * We feel that some understanding of 
he manner in iWiich the sulfonamide compounds act and some 
amiliaritv with the literature on mtraperitoneal chemotherapy 
ire essential to the proper use of the drug within the abdomen 


MODE OF ACTION 

Lockwood m 1938 and Mcfntoxh and Whitby m 1939 sug 
jested that the bacteriostatic action of sulfanilamide is due to 
in interference with bacterial metabohsm This interference 
vas thought to be an inactivation of some bacterial 
'ildes m 1940 hypothesized that disinfectants and other a 
teriostatic substances prevent the grow'th of bactena by 
fenng with an essential metabolite (a substance essentu o 
grow th of the organism) At his suggestion IT 
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Study of this problem and identified pin ammobcn/oic acid as 
the esscntnl metabolite Woods experiments produced strong 
evidence that sulfanilamide and pan aminobcnzoic acid (whose 
chemical structures are closely related) compete with each 
other for the bactcrnl cnz>mc concerned in the further utiliza 
tion of pan ammobcnzoic acid m the bacterial cell The out 
come of this competition depends on the relative proportions 
of the tw 0 substances present If pm aminobenzoic acid is 
present m greater quantity than sulfanilamide bacterial grow th 
will continue if sulfanilamide is present m greater quantit) 
bacterial growth will cease 

The bacteriostatic action of all the sulfonamide drugs as 
u ell as sulfanilamide is brought about m this same manner The 
bacteriostatic effect of each of the drugs depends on its capacit> 
to counteract para aminobenzoic acid ® This capacity 
vanes with the different sulfonamide compounds 

REVIEW OF LITERATURE 

It has been fairly well shown both experimentall) and cUn 
ically that the sulfonamide compounds if used properlv in 
wounds do not interfere with hewing nor administered intra 
pcrjtoucall) do they as a rule evolc such inflammatory re 
actions that adhesions are formed The early reports, of the 
diminished tensile strength of wounds m dogs that were given 
Sulfanilamide orally ha\e been refuted by the studies of Taffel 
ind Harvey Zintcl and others ** Jacoby Medawar and Willmer 
studied the toxicity of the sulfonamide compounds on the cells 
in living tissue cultures and found the inhibitory effects to be 
^^Shffible Some *' have expressed their feeling that sulfanilamide 
'Stimulates fibroblastic growth Osgood said that sulfathiazole 
w less toxic to human living cells than sulfanilimidc Jensen 
Johnsrud and Nelson first reported the use of sulfanilamide 
directly m wounds Fhej used the drug locally in treating 
thin> nine compound fractures without the occurrence of a 
pnmiry infection According to Key and Burford the pro 
pii>hctic dusting of sulfanilamide and sulfathia/ole has been a 
factor in reducing infections in clean wounds They and others 
have pointed out that the powdered or crystalline drug should 
be dusted thinly and evenly over the wound surfaces Clumping 
of the drug in the wound forms a virtual dead space which 
predisposes to drainage The Subcommittee on Surgical Infec 
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Cions of the Nitional Research Council has recommended the 
use of onl> that amount of drug ncccssjr> for i»ghr dusting of 
the \\ ound This amount should not exceed 1 gm of drug for 
each 10 square inches (65 square centimeters) of wound surface 
Throckmorton miestigared the pentoneal ceUu(ar response 
to the implanrarion of the sulfonamide compounds He found 
that the> stimulated the peritoneum to a nonspecific cellular 
response Tor example the response of the mononuclear phago 
c>tes to sulfanilamide was \er> mild to sulfathmole rather 
marked w hilc sulfapa ndme suppressed the number of mononu 
clear phagoextes Furthermore sulfapvndme frcquentlj pro 
duced masses of permanent adhesions Throcl morton cxpres<ied 
the opinion that sulfadiazine while jess irritating than sulfa 
p>ridme is more irritating than sulfathiazolc Reports' * 
ha\e appeared proclaiming rhe liarmful effects of intrapen 
tonealh administered sulfonamide compounds Sutton reported 
t case m which adhesions detcloped at the side of implintanon 
of sulfathiazolc for peritonitis and operation had to be per 
formed a second time for intestinal obstruction Howescr Laird 
and Scasem did not find anv harmful effects follosving use of 
sulfanilamide and sulfathiazolc Jacl son and Collcr stated that 
there is no csidcnce that the local application of sulfanilamide 
injures peritoneal surfaces and the^ expressed the belief that 
cheniotherap) mJ> well reduce formation of adhesions du 
to px ogenic infection Certainly it seems that the few reacnons 
one encounters after implantation of the sulfonamide com 
pounds are ot little consequence compared with those that will 
doubtless occur if pentomas is allow ed to dei elop 
The mortality rate of dogs in which peritonitis has been 
expenmennlly produced has been lessened by mtrapcntoneal 
cheniotherapv Rosenberg and Wall earned on the htst expen 
ments of this nature Llexen of twenty pentomtic rats recenmg 
sulfanilamide inrrapcntoneaUv lived indefinitelv while 
not receiving chemotherapy died Laufnnn and ilson fouixa 
that powdered sulfanilamide introduced into the penronea 
cavity of rats four hours before they w ere mfccrcd w ith 
ichia coh and Streptococcus faccahs was of more benefit t an 
if introduced after infection was present Pearl and 
introduced suspensions of sulfathiazolc into the abdomens 
rats along wnth pure culture of tschenchia co i R^ts tiuc r 
tewed the suspension were protected wJuJe others which 
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not receive it, died Epps Lc\ and Howard found tint a sus 
pension of sulfathiazole was more effective than sulfanilamide 
in protecting dogs from e\penmcntall> produced peritonitis 
They expressed the belief that for intrapcritoneal use a sus 
pension of the drug is supenor to the powdered or crystalline 
The pow dered matenal they found is ripidly w ailed off 
m the peritoneal cavitv by omentum and is ultimately dependent 
on absorption and systemic concentration for its local effect 
Concentrations of sulfanilamide from seventy five to one 
higher than systemic concentrations may be ob 
tamed by the local use of sulfanilamide either m the soft tissues 
or in body cavities according to Mueller and Thompson They 
etermined the concentration of sulfanilamide in the drainage 
md of a patient who had an appendiceal abscess and who 
ad received sulfanilamide intraperitoneally at operation High 
evds varying from 300 to 800 mg per 100 cc of drainage 
uid were obtained for more than forty hours after operation 
i ueUer and Thompson stated that no other form of the drug 
could produce such high concentration in the peritoneal fluid 
eak blood levels after intrapentoneal implantation of sulfan 
amide were reached m ten to eighteen hours and averaged 
mg per 100 cc of blood They concluded that the drug is 
ot absorbed into the system m toxic amounts 
Jacl son and Coller implanting 5 gm of sulfanilamide intra 
peritoneally found that maximal concentrations of nearly 10 
mg per 100 cc of blood were reached m about two hours and 
hours levels of less than 2 mg per 100 cc 
o ood were found Nine of sixty two patients who received 
u anilamide mtrapentoneallv became }aundiced However 
of these received in addition to the intrapentoneal drug 
supplementary chemotherapy onlly or parenterally Jackson 
Loller investigated the question of whether intrapentoneal 
a ministration of the drug was more hi ely to lead to hepatitis 
an administration by other routes They found that the con 
cntntion of sulfanilamide in blood from the portal v ein of a 
^ implantation of the drug was higher than 

at in blood drawm from the jugular vein at the same time 
e difference however was not great 
mbrose and Gnswold found that sulfadiazine after intra 
P use w as absorbed and excreted more slow ly than 

1 er sulfanilamide or sulfathiazole Because of this slower rate 



1148 J M WVUCH C H MCCALL E HERRELL 


\ 


of absorption thc> and others’* expressed the belief that it is 
the drug of choice for intrapentonea! use 
That chemotherapy is an efficient \\ capon m combating pen 
toneal infection is best attested by the losvcrcd mortality rates 
in pentonitis since its introduction I add Botsford and Cumen 
Raitfm Rhoads and Loci wood and others’® have shown the 
values of svstemically administered sulfonamide compounds in 
reducing the mortality rate of primary pemomtts of children 
and of peritonitis of appendiceal origin 
In September 1940 Dees first reported the mtrapentoneal 
use of sulfamlamide in r\vent> five cases of appendiceal per 
foration Only one patient died Mueller said that at the Roose 
velt Hospital in New \orl crystalline sulfanilamide was used 
mtrapentoneally as early as Januar) 1940 m treatment of 
a cnticallv lU patient The results were dramatic The routine 
mtrapentoneal use of sulfanilamide m the presence of pentontcis 
was soon established MeCthee reported a senes of 40“^ cases 
of appendiceal perforation m which sulfanilamide was used 
intrapenroneallv The mortality rate in tins senes of cases 
was 6 2 per cent Thompson Brabson and Walker reported 
no deaths from acute suppuntue appendicitis duno'' 1940 
when they used sulfanilamide intrapenroneallv Previously the 
avenge mortalicv rate for all cases of appendicitis with and 
w ithout perforation had been 7 per cent Kinncv and Gns- 
wold reported the satisfactory mtrapentoneal u'^e of sulLnila 
mide Dtav cr expressed the belief that sul/andsmide is not 
harmful when used intrapentoneally and that it may be bene 
ficial m cases of early pentonitis In treating children less than 
fourteen years of age he used not more than 1 to ’ gni mtra 


pentoneaJH and I to gm m the wound 
Mueller and Thompson suggested that the dose of solfaniw 
mide (in grams) for mtrapentoneal and local use should be 8 
per cent of the pounds of body weight m cases m which ^aua 
age IS uved and 6 per cent m cases m which it is not used i''® 
thirds of the total dose is placed within the abdomen and a 
third in the wound The total dose should never exceed 18 gm 
Mueller and Thompson expressed ihe opinion that systenwe 
concentration of the drug is of only secondary importance 
unless infection is present outside the peritoneal cavity tjar 
met has used a suspension of sulfapvndine mcraperironea > 
in mtieteen cases of peritonms without untoward lesu 
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Tashiro and others found that for each gram of sulfanilamide 
placed intra abdominally a concentmtion of I mg per 100 cc 
of blood could be expected Hudson and Smith ha\e used 10 to 
15 gm of sulfanilamide mtrapcritoncally in the treatment of 
pentonitis and peritoneal contaminition since October 1940 
heir mortality rate dropped from 55 5 per cent (before 
Uctober 1940) to 8 3 per cent (from October 1940 to Oc 
to er 1941) Recently Smy th reported on the use of sulfanila 
mide in 178 cases of acute appendicitis "uith no deaths Some of 
tne patients received sulfanilamide not mtrapentoneally, but 
by hy podcrmoclysis Smyth expressed the belief that sulfanila 
nu e IS the drug of choice since m Ins opinion it is more 
e ective than other sulfonamide compounds against the organ 
most frequently involved in peritonitis of appendiceal 


Toxic reactions from intrapentoneal sulfonamide therapy 
are unusual unless supplementary oral or parenteral chemo 
erapy is earned out too soon following the intrapentoneal 
mp antation Jackson and Coder found that 14 5 per cent of 
eir patients became jaundiced However each of these pa 
lents m addition to the sulfanilamide placed in the abdomen 
ceived the drug by other routes immediately subsequent to 
peration Lesses and Starr reported one case in which severe 
nemia and leukopenia dev eloped after the intrapentoneal use of 
u anuamide To prevent urinary suppression which may fol 
w intrapentoneal chemotherapy a dailv unnary output of at 
Jcist I 200 cc should be mamtamed 

general review of the literature certain facts are 
driiffo*^ ^ certain questions are raised The sulfonamide 
nrnn harmless locally and mtrapentoneally if 

mn- ^hoice and use of them arc made Opinions differ regard 
choice and the dosage Neither sulfapyndme nor 
choice The sulfonamide drugs 
tahtv ^ pla>ed a great part in lovvenng the mor 

The^ clinical and experimentally produced peritonms 

drug is rarely attended by toxic 
deoncT'^i questions arc brought to mind Does the drug 

Dcnro ^ point within the abdomen diffuse through the 

Or tc j establish high concentrations at other points^ 

becir off ^ Should supplemcntarv chemotherapy 

fJed out subsequent to the intrapentoneal use of a sulfona 
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mide compound’ It w as hoped that the observations described in 
the fo^o^\lng paragraphs might died some light on these ques 
tions 


CONCENTRATIONS IN THE PERITONEAt FLUID AND URINARY 
EXCRETION OF SULFANILAMIDE AND SULFATHIAZOLE 


Sixteen patients all of iThom had pelvic operations through 
low midline incisions received intrapentoneal chcmotherap> 
In melve cases sulfachiazole was the drug used In four sulfan 
ilamide was used The cr>stailine drug was used in all cases m 
doses of 5 or 10 gm The cr>stals were deposited either b\ 
dumping or by spreading in either the upper part of the ab 
domen (over the omentum or m the region of the gallbladder) 
or in the pelvis proper In each of these cases except two a 
No 10 urethral catheter was brought out through the lower 
angle of the abdominal wound the tip of the catheter being 
placed m the pelvis In two cases the tips were fixed m the 
cul de sac with plain catgut stitches and the catheters brou«fht 
out through the vaginal vault At intervals following the mtra 
peritoneal deposition of the drug peritoneal fluid was aspirated 
through the catheters and determinations of the sulfonamide 
concentrations were midc Between the aspirations whichwere 
done every two hours the catheters were clamped off so that 
the sulfonamide concentration of each sample represented the 
concentration in the pelvic peritoneal fluid at a particular time 
In addition to the sulfonamide concentrations of the p ntotieal 
’'fluid determinations of concentration m the blood w ere made 
^at certain mterv iK and the total sulfonimide excretion m the 
urine was followed dail> whenever possible In those cases m 
which sulfathiazole was used the urine excreted during the first 
five days after administration of the drug was examined to 


determine the presence of cr>stals , 

In most instances it w as impossible to aspirate peritoneal fluid 
after about twent> four to thirt> six hours probablv because 
the perforauons in the catheter tips became occluded b) 
turn In some instances it w as impossible to aspirate an> m 
and in some fluid could be aspirated onl> at irregular 

High concentrations of sulfamlaniide ranging from ^ 
1 330 mg per 100 cc of fluid were obtained m 
fluid aspirated from the site of deposit of the drug 1 nese g ^ 
concentrauons w ere maintained for more than tw en j 
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hours (cur\e a, Fig 331) In one case m wluch the sulfanila 
nude was deposited in the region of the gallbladder the con 
centrations m the pentoneal fluid from the lower part of the 
abdomen approximated the concentrations of sulfanilamide in 



neal fli “^^^nges of concentration of sulfonamide compounds m perito 
concenr* r ^ implantaDon m the peritoneal caMt> a Approximate 

deposit sulfanilamide in peritoneal fluid aspirated from the site of 

in nenr° i ^ ^ approximate concentrations of sulfathiazole 
after i j S'te of deposit of 10 gm of the drug 

c aonrn *fiere was no more decrease during the period studied 

froni a concentrations of sulfathiazole in peritoneal fluid aspirated 

point 6 inches (15 cm) away from the site of deposit of the drug 

thp suggested that the drug m the upper part of 

uomen had become walled off (or that the catheter had 
tain^!?^ ''ailed off) and that such concentrations as were ob 
® in the pentoneal fluid of the lower part of the abdomen 
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were dependent on the concentrations m the blood This was 
further borne out b> results obtained with sulfathiazole 

The concentrations of sulfathiazole in the peritoneal fluid 
draw n from the region of deposit of the drug w ere not as high 
as those ot sulfanilamide (cun c b Fig 331) The maxima! solu 
bi!it> of sulfathiazole in serum at 37 C is reported to be 184 
mg ^ per 100 cc The fact that some concentrations were higher 
than 180 mg per 100 cc probably was due to the aspiration 
of undissolved cr>sta!s of sulfathiazole Curve c of Firgue 331 
represents the concentrations of sulfathiazole in peritoneal fluid 
drawn from a point about 6 inches (15 cm ) distant from the 
site of deposit of the drug In those cases m which sulfathiazole 
was deposited further awav from the catheter (about the gall 
bladder) the concentrations m the peritoneal fluid were ap 
proximately the same as the concentrations m the blood These 
concentrations ranged between ’ and 10 mg per 100 cc We 
consider this further evidence that the drug does not diffuse 
throughout the pentoneal fluid but becomes walled off m a few 
hours 

Peak concentrations of 10 to 2> mg of sulfanilamide and 4 
to 10 mg of sulfathiazole per 100 cc of blood were obtained 
four to eight hours after intrapenioncal deposit of 10 gm of 
the drug After twenty four hours the concentranons of 
sulfanilamide ranged from 4 to 8 mg per 100 cc of blooJ 
while the concentrations of sulfathiazole were I to 3 mg pet 
100 cc 

When all of the sulfanilamide was placed in one region of the 
peritoneal cavity approximately 55 per cent of it was excreted 
during the twenty four hours after operation In those cases 
in which sulfanilamide was spread evenlv over the peritoneal 
surfaces between 50 and 60 per cent of the drug was excreted 
in twenty four hours One wed after operation practically all 
of the su/fandamide which had been placed m one region oi 
the peritoneal cavity had been excreted m the unne ^A^hen the 
drug w as spread about excretion of the total amount w as usuallv 
complete by the third or fourth postoperauve day Sulfathia/o e 
is excreted more slow 1) than sulfanilamide (Fig 33'’) Appro'** 
mately 12 per cent of sulfathiazole was excreted during the first 
twenty four hours after the matenal had been deposited in one 
region of the pentoneal cavity Under such circumstances some 
of the material can be detected in the unne as late as fourteen 
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days after its deposit m the pcntoncil cavity When the sul 
fathiazole is spread thinly over the peritoneal siiriaccs as much 
as 3a to SO per cent may be e\crcttd in the first twenty four 
hours 



352 -A compirison of die a\cracc rates of excretion of sulfaniiamide 
and sulfathiazole m the utme of two groups of patients one of xvhtch re 
ceued 30 ^ of sulfanilamide intranentoneallj and the other 10 gm of su 

lathiazole intraperitoncally 

Thus from this bnef study one can conclvide that sulfathia 
^olc administered mtrapcritoneally has a more prolonged local 
action than sulfanilamide that with both drugs onlv irelatuely 
local effect is obtained in high concentrations There is ev idence 
to suggest furthermore, that the lower concentrations obtained 
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m more distant regions of the peritoneal cavit\ are secondar> to 
the concentration of the drug m the blood 

DRUG OP CHOICE METHOD OF 1NTRAPER1TONEAU 
ADMINISTRATION DOSAGE 

There is no unit> of opinion regarding the t>pe of sulfonj 
mide compound best suited for mtrapcritoneal use Howeier 
the drug of choice should possess certain essential prerequisites 
As postulated b\ Throcl motion it should be pol\ valent that is 
active against a yanety of organisms it must be innocuous to 
the peritoneum it should exert a prolonged bacteriostatic effect 
and It should stimulate the natural defense mechanism thus aug 
mcnting the attenuating effect of the drug on the invading bac 
tena Throckmorton expressed the opinion in which ue concur 
that sultathiazole of all the t>pes of sulfonamide compounds at 
present av ailahle best meets these requirements 
Recentl) Green and Parkin have stressed the fallacy of the 
widel) held view that the different drugs are specific against 
certain bacterial species The> pointed out thvt the drug most 
active against one organism is nonnillv the most active against 
all organisms The bactcnostatic effect of each drug as men 
tioned previously depends on its capacity to counteract para 
aminobenzoic acid and this cipiciiv vines considerabl) with 
the different drugs Green and Pari m found that sulfathiazolc 
counteracts about fifiv times as much para aminobenzoic acid 
as sulfanilamide Tins is m accord w ith the v\ orl of W^ood w ho 

; found that the bactcnostatic potenev of sulfathia/ole is fihv 
times that of sulfanihmide while sulfidnzine and sulfapvndine 
hive onlv twentv times the potenev of sulfanihmide Of the 
compounds now aviilable sulfithiazole appears to hive the 
greatest capacity to act igiinst the pathogens which most com 
monly cause peritonitis 

We do not fee] tbit the deposition of crystals of the drug in 
one spot within the peritoneal cavitv is inferior to the methods 
of spreading the drug about as much as possible or of msuniating 
the powdered drug over the pentoncil surfaces unless there is 
general widespread infection present If has been our experi 
ence that if the drug is spread its absorption and extrction 
rake place much more rapidlv than if it is concentrated m one 
spot and that thus the spreading of the drug cuts short its pm 
longed bactcnostatic effect By dumping the drug ar a 
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ire point one obtains high local concentrations at lint point 
or a onger period than bj spreading it We ln\ e used tins 
umping method of administering the drug intnpcritoncall) 
m most of our cases In none of these cases hav c there been com 
plications that would suggest the dcNclopmcnt of localised m 
abscess or the undue formation of adhesions In 
general peritonitis howeaer it is dcsiriblc to applv 
j niuch of the peritonea! surface as possible if this 

n e done without hrcal mg down protective and walling off 
Cl L cases of peritonitis w c behev e that subsequent 

fni should not be started earlier than twenc> 

nprV° eight hours after sulfanilamide has been used mtra 
^ perhaps three to four da)s after sulfathiazole 


seldom used more than 10 gm of sulfanilamide or 
of a ® ^j^^^P^^^cnealK For proph>hMS in the usual case 
hivp^ abdominal incision wc ordinarily use 5 gm Reports 
of intrapentoncal use of as much as 25 gm 

feel th ^yhile we have never used such large doses we 
^ unnar> output is maintained thev can be 
Crv 1 system without untoward effect 
suDPn^^^ ^ sulfonamide compound have proved somewhat 
tilling experience to the powdered or the microciys 
a fpti^ powder and microcrv stals have 

nor clump forming a rather hard mass We have 
mide experience with the use of suspensions of a sulfona 

more *s possible that such suspensions may diffuse 

crvsrir^tr peritoneal cavity than powder or 

comn ^ A suspensions of a sulfonamide 

me might be indicated in cases of established and spread 

Frobablv however because of protective ad 
Denr ^ could obtain more even distnbution throughout the 
poundT^ raising the level of the sulfonamide com 

m the blood by the intrav cnous or the subcutaneous route 


Prophylactic intraperitoneal use of sulfonamide 

^ COMPOUNDS 

cther^n determine the value of intraperitoneal chem 

placing Proph> lactic measure wc adopted the routine of 
pound° ^ Sni of crystals of a sulfonamide com 

'vithin the abdomens of all pauents having major ab 
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dominal operations who were cared for on our service From 
April 1941 to December 31 194"’ inclusive w e hav e so treated 
791 patients In addition to those patients having abdominal 
operations we have had 218 patients undergoing vaginal 
hysterectomy who received mtrapentoneal chemotherapy 
prophj lactically In all we have used either sulfanilamide or 
sulfathiazolc intrapentoneaUv m more than 1 000 cases Sulfaml 
amide was used in approximately two thirds of the cases and 
sulfathiarole in a third A detailed studv of these cases is being 
made at present and will be presented sometime m the near 
future 

There have been no major untoward reactions to the intra 
peritoneal implantation of crystals of the sulfonamide compounds 
which we have used and it is out opinion that intrapentoneil 
chemotherap> such as we have cmploved is not contra 
indicated in so called clean cases Minor reactions have oc 

currcd it is true In one case m which sulfanilamide was given 

intrapentoneaUv after appendectomy anemia and leukopenia 
developed on the second postoperative day but these cleared 
up In two cases in which sulfanilamide was given intra 
pentoneallv at operation and orallv after operation mild icterus 
developed but this cleared up after administration of the 
drug bv mouth was stopped In several cases m which sulfathu 
zole w as giv cn intraperitoneally reactions dev eloped these re 
actions usually appearing about the tenth to fifteenth da) atter 
operation occurred for the most part m cases m which in addi 
tion to intraptntoneal administration of sulfathiazoie the drug 
was given subsequently by mouth They were characterized 
by elev ation of temperature nausea and the dev elopment of a 
pruntic nodosal erythematous eruption In two cases tem 
porarv ohguria and renal pain dev eloped and erv stals of sulfathi 
azole were observed on examination of the urine 
reactions have quicUy subsided when administration of 
drug bv mouth was discontinued and an adequate urinary 
output was effected In three cases although no chemotherapy 
w as gn en after sulfathiazole was placed in the abdomen simi ar 
reactions with fever and erythematous eruptions developea 
was noted that on the two days pnor to the fever the inta e 
of fluid was rather low and the urinary output had droppe 
considerably below the desired level ^Ve feel that ^ 
output of at least 1 200 cc a day should be maintained lo 
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least two -weeks after operation Wc also believe that when 
smiathiazole is used intrapentoncaUv and subsequent chemo 
therapy is indicated some type of sulfonamide compound other 
than sulfathiazole should be used Recently we have been using 
sulfadiazine for additional chemotherapy subsequent to the m 
trapentoneal use of sulfathiazole 
^Vhile we have found little to contraindicate the prophylac 
tic intrapentoncal use of sulfonamide compounds we cannot 
sa> that their use in the usual clean case has produced amaz 
ingb beneficial results However m those cases in which 
peritoneal contamination has possibK occurred especially in 
operations on the colon the prophylactic use of the sulfonamide 
has served a good purpose Ravdin Loci wood and 
Khoads have used sulfanilamide prophj lactically both sys 
temically and intraperitoncally m fifrv four cases m which 
operations on the colon were performed There were no deaths 
pm peritonitis although two patients died of other causes 
entonitis is the bete noire of colonic surgery and most of the 
earns after operations on the colon result from it Rav dm and 
s associates said that pentomtis has become an infrequent 
occurrence m this clinic since the introduction of the prophyl 
actic use of sulfanilamide Our experience echoes theirs Dur- 
ing 1942, on our service we have performed 126 procedures 
mvoiving the colon on 110 patients with three hospital deaths 
3 hospital mortality rate of 2 7 per cent (Tabic 1) This group 
represents cases in w hich adequate prcopcrativ e preparation w as 
earned out and does not include procedures done in an cmer 
patient was admitted It cannot be said 
at the prophylactic use of the sulfonamides alone accounted 
Or this low mortality rate Ccitainl> the preoptrative and 
postoperativ e use of the Miller Abbott tube and recently the 
th^ ^olfasuxidine have been valuable aids in the handling of 
sse patients Nonetheless the incidence of peritonitis after 
operations on the colon has been greatly reduced owing to a 
systemic and intrapentoncal cliemothcrapy so 
at the nsk per patient now is approximately a fourth that of 
ears ago 

Even more dramatic has been the effect of the sulfonamide 
ompounds on the mortality rate of pentomtis secondary to 
pertorativc appendicitis In 1937 we first began to use sulfanila 
*m ® m the form of subcutaneousl> admimstered prontjhn for 
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patients m whit ha\c since pro\cd to be minimal doses 
appreciable lowering of the mortalit> nte al 
ug our clinical impression was that the drug was beneficial 
uIj 'VMc 2 one can sec that it was not until 1940 

1 r ^ administered subcutancousK was adequate in 
^ present knowledge that an> marked fall of mor 
obtained We first used sulfanilamide intrapen 
nn^ ^ cases In 1941 and 1942 

P cicaiu all patients rccencd sulfanilamide or sulfathiazole 
rapentoneallj and this was followed b\ addioonal subcu 


TABLE 2 

PE£roE.vTi\T: AfPEVDians ('^pREuiiNc PnuTOvms o« \b cxss) 



j intravenous administration of the drug maintaining 

‘^^^^entranon m the blood for at least one week 
r the emplovmcnt of adequate chemothcrapv in 1940 and 
^be mortahtv rate m a consecutive senes of 132 cases in 
' f operation has been performed at the Mavo Qmic for 
P t orative appendicitis with pentonms or abscess has been 3 8 
pet cent In a similar senes of 166 consecutive cases in which 
operation was performed m the four >ear penod prior to 1940 
c inortaht). rate was 16 9 per cent It would seem that the 
outstanding factor in tlus reduenon of mortaht> rate accom 
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panying perforative appendictns Avas the use of adequate doses 
of sulfonamide compounds 

Sulfanilamide has been used mtrapentoneaU) m perforanve 
appendicitis more often than sulfathtazole but no marked differ 
ence has been noted in their relative cfRcac> However because 
sulfathiazole remains in the peritoneal cavitv longer is a better 
stimulant of local cellular response and is a poly v alent antibac 
terial agent it seems hkelv that it w ill be accepted as the drug of 
choice Following implantation m the peritoneal cavity of 5 to 
10 gm of either sulfanilamide or sulfathuzok supplemental 
intravenous or subcutaneous chemotherapy should not be started 
until after the second or third postoperative da\ Such supple 
mental treatment may be continued how ev cr for fiv e day s or 
for longer if necessary 
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problem of combating infection has ah\a>s been of 
the CT clinician and surgeon alike To date perhaps 

sulfa treatment of infections hai>been 

I Parent compound or one of its derivatives 
' however these agents were even at best onl> 
search has continued for substances 
lou 3ctencidal and > et at the same time possess sufficientlv 
Th Oi'Sue to render their use practicable 

Rec/»npi* bacterial antagonism has long been know n 

and 3 ?^ however interest in this phenomenon has revived 
stuHfP^ T called antibiotic agents hav e been 

stance h pubos reported on a natural antibacteml sub 
bachopf,? ' n IS elaborated bv the anaerobic spore bearing soil 
isolated^ brevis To this crude substance which he 

'^as bacf'^^ name gramicidin since the material 

oathnoA ^noidal under certain conditions for gram posiave 
(now in*^ bacteria It was later found that the crude material 
cidin fyrothnem) contained nvo substances grami 

done n Considerable experimental work has been 

have “^od tjrocidine and sonie climcal reports 

dealing w ith the use of crude gramicidin m the 
treatment of infections 

bacte!^'^^ London m 1929 described penicillin the anti 
For p// ^Sent produced bv the mold Penicillium notatum 
stance heard of this rather remarkable sub 

and nrfiiT \ ^ group of Oxford investigators (Cham Flore> 

them work with penicillin According to 

tococcj active in inhibiting the growth of strep 

gas ga and anaerobic organisms associated with 

chemnrK^^^^ tnatenal was obvuouslv not related to any 
Dubo«; substance in use at that time The work of 

clabomfpJ^^ ^ further work on a natural substance 

ov the mold Abraham and others in 1941 presented 
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in gruter detail the studies bv the Oxford investigators and m 
ciuded reports on the first trials m the treatment of disease of 
man 

Although gramicidin and pemciiUn are related substances 
It should be emphasized that differences m their selective anti 
bactenal activity and probably also m their mode of action and 
toxic effect are well marked Physicall) and chemically the sub 
stances arc different Both gramicidin and penicillin possess m 
general relatively low toxicity Although gramicidin and penic 
dim are bactcrioly tic under certain circumstances gramicidin 
as has been reported previously is hemolytic w hereas pemciilin 
does not produce hemolysis of erythrocvtcs Since the two sub 
stances differ to some degree our experiences with the use ot 
these matenals will be presented separatelv 

GRAMICIDIN 

In 1941 Pleilman and I* presented studies which confirmed 
m part the work of Dubos with regard to the antibacterial 
activity of gramicidin These bactenal studies were made with 
the aid of the tissue culture method Wt^ funher pointed out 
that gramicidin was rcluively without any senous toxic effects 
for tissue with the exception of its ability to produce hemolysis 
of erythrocytes in the blood of experimental animals and also 
in human blood Attempts to remove the hemolytic property of 
gramicidin resulted in lo^ of its bacteriostatic effect Funher 
it has been show n“ that gramicidin behaves hi e an anioniv. 
detergent More recently the antibacterial and cytotoxic 
activity of gramicidin have been compared with a few of the 
commonlv used antiseptics* Gramicidin produces less tox 
icity for tissue than the other germicides studied with the ex 
ception of penicillin Two quatemarv ammonium compounds 
phemerol and zephiran which arc synthetic detergents com 
pare favorably with gramicidin How ev er a cationic detergent 
such as phemerol will neutralize the antibictenaf sctiMty of 
gramicidin . 

From these data it seemed that gramicidin should prove ei 
fective in the treatment of clinical infections due to organisms 
1 now n to be susceptible to gramicidin The fact that gramicidin 
should not be administered if it would come in contact with t e 
blood stream must be considered however It can be use 
locally in the treatment of wounds and for mscillation into 
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sinuses or urinary bladder As n result of studies 
in ''nicn purified gnmicidin and tyrocidinc vere used it was 
oun tint gnmicidm is a little more c\ totoxic tinn t\ rocidinc 
yrocidme aids m 1 ccping gramicidin m suspension and also 
1 1 Its growth of certain gramnegatne bacteria on which 
gramicidin has little effect Heilman and I howc\cr hue felt 
practical to fractionate the the crude gramicidin 
ren clinical use All of tlie clinical material herein 

porte therefore, consists of cases in which crude gramicidin 
^iKothncm) was used ruher than purified gnmicidm or 


Clinical Use of Tyrofhncin 

P‘*Per the results of treatment with crude gramicidin 
senfPfi summarized The case histones are nor pre 

1 2 nnJTi -TL^ entire group is summarized m Tables 

sTi?nrn ^ material used clinically in the 142 eases was a 

^yrothncin (crude gramicidin) in tnplc distilled 
cuhi^ resulting suspension contained 500 micrognms per 
the prepared by dissohing 0 5 gm of 

p« X 0 hricin in 20 cc of alcohol and to this was added 20 
to 3 hf^ ^^®rin (U S P ) The resulting solution w as made up 
leidfn '' L water Stocl solutions of crude gram 

solutin!!' prepared in the form of the alcohol glycerin 
per Ut necessary amount of gramicidin to \ leld 0 5 gm 
to npr^^ ^ added in the usual way It seems unwise 

2 week'**^ material to stay in the water phase for more than 

« ^ days The suspension described is isotonic and 

thrpf» ^ *^*cal results in 142 cases have been grouped into 
and classes (1) good or excellent (2) fairly good 

consid ' (Table 1) The fact that the results could be 
not du approximately a fifth of the entire group is 

tvons X ineffectiveness of gramicidin in the infec 

^ cases the infections were caused by 
Rramir^^ '^hich were resistant but in many the amount of 
anv n!- would be considered inadequate at present At 

vnr^A ^ ^wrly four fifths of the results could be considered 
The"''"' h' Sood 

cordm entire senes have also been evaluated ac 

5 to the type of lesion m which the matenal was used 
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(Table The material A\as used on infected ulcers and wounds 
m ninety three cases with poor results m onlv seventeen cases 

TABLE I 

Rzsclt' or Cli ncAt Lse or T«ionn«as (Crcde Gramicidd^) in W Cases 

R ult 

(jo d ctU nl 
F 1 ly good 
I or 
T tal 

(18 per cent) iMan> of these failures were not due to absence 
of antibacterial acm itv on the part of gramicidin but to m 
adequate treatment It is m) general impression that clinical 


TABLF 2 

Results or C umcal Use or fVROTiitinN vCrtoe Crasucidjn) in H2 Ca es 
A ccoRcivc ToTvrE or Lesiov 




Multiple types of I ns rk re p at a a fe ca 


use of tyrothncin has given the most favorable results m this 
t} pe of case 





•B 333 Typicil ulcer a before ireatincnl with gramici Im b fourteen davs 
after treatment was begun 


treatment with tyrothnem the cultures became negatwe 
'vithin a few days Complete healing of the ulcer took place 
'Mthout the necessity of using si in grafts (Hg 333 b) The 
tnatcnal has proted useful in min\ instances in prepanng ulcer 
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(Table 2) The material was used on infected ulceri and w ounds 
m ninety three cases w ith poor n.su{ts m only seventeen cases 

TABLE 1 

Rssniis ot Cixi t Uss or Ty*oiinticn» iC? t>e CtMuemn) n 143 Case 


I 

j Caws 


Results 

1 N mbe 

I 

PtCt t 

Good e\c Uenl j 

i 

SI 

la ly good | 

36 

1 

Po r ^ 

31 

; 21 

T t 1 1 

I 1 

1 too 


(18 per cent) J\Ian> of these failures were not due to absence 
of antibacterial a(tJvit> on the part of gramicidin but to in 
adequate treatment It is m> general impression that clinical 


TABLE 

VESVLTS OS CU VitA. L t <3T TvHOtnttlClN 1C*.VI>T GllA^S\CCOl ) IS 141 c SE 
AccosoiNC lo Tn E OE Lesion 


Inl 1 on 

C (. 

! Goo Ur 

Ex » t 

Tairlv Good 

Pool 


1 ' 


Pet Cent i 

Cases j 

1 

lerC nt: 

Cases 

per Cent 

U1 ere a d 1 
wou ds 

j n 

j »7 


, ! 

31 ' 

li ' 

IS 

Sin t 

1 21 , 



1 


6 1 

28 

Bon j 

1 ' 

1 ® 

48 1 

5 1 

« j 

S 

26 

Bladd rand 1 
pleura j 

1 

I ; 
■ 1 

1 

1 

60 

2 1 

1 

i 

4 



Muluple typ % of le ion pres at ii a f t case 


use of tyrothticm his given the most faiorablc results m mts 
tvpe of case 
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placement technic Nasal spnvs of the material or instillations 
are not satisfactory 

In cases m a\hich infection of bone was associated with 
wounds and ulcers the number of good or excellent results 
wab somewhat less than m the two groups previously mentioned 
In only 48 per cent of these cases could the results be con 
sidered good and m the other 52 per cent thev were only fair 
or poor Since most of these infections are caused by the 
Staphylococcus aureus these observations tend to confirm c\ 
penniental evidence that Staphylococcus aureus is somewhat 


TABLL 3 

Resxjlts of Clixical Use op Tysoiiducin (Cruce Gkaihltois) is 142 C\se 
Acconniso To Type of Organism Present 


Orgamsm 

Cases 

Results 

i Good or j 
I L\cellent : 

j Fairly Good | 

1 

1 loot 

Cases 

Per 

Cent 

Cases 

1 

1 Per 

1 Cent 

1 Cvscs 

Per 

Cent 

Streptococcus pjogenes 

42 

27 

W 



5 

12 

Staph) lococcus aureus 

! 

“irj 


11 

26 

, 12 

29 

Alisccllaneous organisms 

41 

23 ^ 

S'/ ' 


21 

1 12 

27 

organism found 

10 

1 

21 1 

1 

1 

M ' 

13 1 

i 

31 

8 

1 

19 

^o cultures made 

32 


twenty ight organisms present in 110 cases in \^hich cultures 


resistant to gramicidin In a small group of cases in which the 
tection occurred in the pleura or urinarv bladder fairlv good 
results w ere obtained m nine of the fifteen cases 
V per cent) The results were fairly good in 13 per cent and 
poor m 27 per cent 

results m the 142 cases have also been anahzcd with 
3fj organism isolated m these cases (Table 

inf ‘^'^^rcsting that the best results were obtained m those 
to the Streptococcus pvogenes In thirty seven 
t per cent) of forty t\\ o cases fairly good or excellent results 
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uere obcamed and in five failures occurred This also i; 
sistcnt with the observations made in the hbontory siu 
tms material In 45 per cent of the fortj two cases in 
Staphylococcus aureus nas the organism of infection 
results occurred fairly good results were recorded in ' 
cent whereas failures occurred in twelve which is a little 
than twice the number of failures experienced m cases in • 
Streptococcus pyogenes was the organism of mfectioa 
In the group oi cases m Table 3 m which miscelb 
organisms w ere present a lai^e variety including Streptoc 
fatcalis and Streptococcus saUvarius pneumococci as w 
a number of gram negative organisms were encounter 
IS interesting that the results w ere fairly comparable w ith 
m the group yust mentioned namely the infections owi 
the Staphvlococcus aureus Good or eKcellent results w ei 
tamed m approximately half fairly good m about a fi 
and failures in approximately another fourth Clinical e 
ence in a similar group of cases at the Clinic has been rep 
previously ind the data herein presenred are about the 
as those previously reported fairly good good or cxc 
results occurred in approximately three fourths of the | 
while poor results occurred m a fourth I have already er 
sized that in a certain number of cases in which results 
poor the quantity of material used often w as not adequate 
Crude gramicidin « quite safe for use locally intrapleu 
r by instillation into other cavities such as sinuses and ur 
ladders It possesses little if any cytotoxic activity an 
general antibacterial amounts of the material are mucti 
than the amounts which would be required to produce < 
toxic effect even under cxpenmental conditions As nienri 
before it is less toxic than any of the commonly used g< 
Cldcs Its only superior at the moment as far as lacl of to> 
is concerned is penicillin Gramicidin should not be used w 
it mav come m contact with the blood stream 

PENICIULIN 

Dunng the past two years Hcilmin and I have mvesni 
the antibacterial activity of penicillin ^ By means of the t 
culture method described m previous articles it his been 
sible to confirm to a large degree the data presenred v 
British investigators As in the case of gramicidin peniciliir 
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been compared \nth other germicides commonly used Pcnicii 
bn has been found superior to an> of the germicides tested 
because of its low toxicity Penicillin is bactcnolv tic for certain 
organisms It does not behave like gramicidin so far as detergent 
activity IS concerned While gramicidin is stable and relanvclv 
insoluble in most solvents peniciUin is highly soluble and is 
easily destroyed by alterations m the pH of surrounding media 
It IS hygroscopic it is sensitive to oxidizing agents but less sen 
sifive to reducing agents Ilcat primary alcohols and heavy 
metals alter penicillin considerably Because of these proper 
tics penicillin is not as easy to prepare or to handle as gram 
icidm Products of breal down of tissue or para ammobenzoic 
acid do not inhibit the action of penicillin 
The primary advantage of penicillin, besides its antibacterial 
activity is that ic may be administered subcutaneously and 
niay if It IS pyrogen free be administered intramuscularly or 
intravenously without evidence of toxicitv Penicillin is anti 
bacterial for the Staphylococcus aureus Streptococcus p\ o 
genes Diplococcus pneumoniae Neissena gonorrhoeae and 
weissena mtrjcellulans Actinomycosis bovis is also susceptible 
to the action of penicillin Gramicidin is effeenv e against Strep 
tocotcus faecalis but penicillin is not Penicillin is not effectiv^e 
against Alycobactenum tuberculosis or against common or gram 
n^ative organisms It is illogical therefore to use penicillin in 
the treatment of infections caused by the resistant organisms men 
tioned Its greatest usefulness should be in the treatment of sev ere 
systemic infections due to the pathogens inhibited by its 
action Because penicillin appears rapidlv m the urine it should 
prove valuable in infections of the urinary tract caused by sus 
ccptible organisms 

Penicillin may be used locally m the treatment of infections 
due to susceptible pathogens However its instability and the 
imcultv m Its preparation suggest that its w idespread use is 
not practicable at the moment Many other antibacttnal sub 
stances are easily available for this type of treatment Gramici 
and the synthetic quaternary ammonium compounds are 
examples Penicillin may be administered subcut ineously with 
out difficulty However in the treatment of severe infections 
m the presence of bacteremia I am of the opinion 
^ at the continuous or nearly continuous iutravenoiis use of 
P>rogen free ,c nf rhnice The material 
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rapidly disappears from the blood stream into the sunoundmg 
tissues and is rather rapidly excreted m the unne Ihe con 
tinuous intravenous administration therefore insures a more 
uniform and continuous contact between the antibacterial agent 
and the bacteria invading the blood stream than anv other 
method of administration Periodic intravenous injections of 
relatively^ large amounts of penicillin followed bv an interval 
during which the amount of the material m the blood is almost 
negligible may do much to encourage the development of so 
called penicillin resistant or penicillin fast pathogens 
For the crcacment of moderately severe or severe infections 
30 000 to 40 000 Oxford units per twenty four hours is in mv 
opinion an adequate amount of peniciihn Half of the tvventv 
four hour dose is dissolved m I liter of phv siologic solution of 
sodium chlonde If for any reason the administration of physio 
logic solution of sodium chloride is undesirable pcnicvllm may be 
administered m a 5 per cent solution of glucose m tnplc dis 
tilled water Initially between 100 and 200 cc of the matenil 
is administered intravenously at a fairly rapid rate Following 
this the rate of injection is regulated to between JO and 40 
drops per minute 1 he second liter containing penicillin nuy 
be attached ro the conanuous jorravenous system eight to ten 
hours later Repeated venipunctures may be avoided by allow 
mg the solution of glucose to dnp in slouly during the interval 
un which penicillin is not being administered \ simple arm 
Iplmt IS applied to keep die arm m position This is tolerated 
" well by the patient and renders the continuous intravenous 
administration possible and not uncomfortable When pvrogen 
free penicillin has been uxed no toxic reactions have been ob 
served The solution containing penicillin is made up immedi 
ately before use There is no evidence of loss of potency oi 
the material which is 1 ept m the closed intravenous sy stern 
and IS administered in the manner described 

have used penicillin rccentU m the treatment of ten 
patients suffering from moderatclv severe infections Tight of 
these infections were due to the Staphv lococcus aureus The 
diagnosis the organism of infection and the amount of 
lin used as well as the clinical results are summarized m Table 4 
One of these cases (Case 10) was previously reported in some 
detail The patient suffered from overwhelming sepsis asso 
ciated with facial and orbital celluhtix together with septicemia 


TABLE 4 

Clinical Rtsulij. roixoniNO PEWiciLtiN Therapy 
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1 Results 

Recovery 

Recovery 

Recovery 

b 

o 

o 

u 

b 

S 

V 

Good 

1 

Good 

Recovery 

Recovery 

Admin stra 
tion 

Intravenous 

Intravenous 

Intravenous 

Intravenous 

Intravenous 

o 

c 

2 

c 

Local 

s 

j Intravenous 

Subcutaneous 

Penicillin 
Oxford 1 
Units 1 
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0 

1 

200 000 

s 

o 

3 

88 000 

S 

I 
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§ 

1 

4 200 

Total 
Jfg 1 

1113 

o 

o 

CM 

o 

5 

>o 

3 

00 

o 

CO 

o 

1 

3 

Days 

Treated 

2 



1 

1 
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B 
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Blood 
Culture 1 

1 

+ 

o 

o 

1 

1 

+ 
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+ 

+ 

Infecting 

Organism 

Staphylococcus aureus I 

a 

t 

u 

I 

a 

Vi 

Nonhemolytic strepto 
cocci 

S 

3 

3 

§ 

Q. 

s 

Vi 

S 

V 

a 

o 

_o 

3. 

JS 

a 

(O 

Green producing strep 
tococci 

Staphylococcus aureus 

9 

■i 

a 

s 

9 

a 

Vi 

Staphylococcus aureus 


1 

> 

c 

c 

>» 

c. 

"c. 

*0 

3 3) 
”§1 
«: 

S ^ 
u 

5 

o 

■3-0 

tJ s* 

o O 

3 ^ 

Severe facial and nasal 
cellulitis 

Subacute bacterial endocar 
ditis 

Chronic ulcer osteomye 
litis 

1 Chronic ulcer j 

3 

o 

•a 

e 

u 

Multiple encapsulated ab 
secsses 

u 



- 





1 

2 - 


0 “ negative + = positive 
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Case 11 IS another example of an overwhelming infection asso 
ciated with staphylococcal septicemia 

Case //-The patient treated with penicillin administered intra 
venously was a child four >ears of age suffering from extensive 



F g 334 (Ca c 2) — 4 and b Patient at beg nning of treannent 



Fig 335 (Case II) -4 Pat ent n n«>-sx hours after beg n ng tr annent w th 
pe cillin nnc da>s afte treatment as n tt t d 

facial and orbital cellulitis complicated bj septicemia due to a viru 
lent suain of hemolytic Staphylococcus aureus On culture there 
were 25 colonies of the organism per cubic centimeter of b oo 
Pneumonia was present m the right upper lobe of the Jung Thirt> 
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SLX hours after initiation of treatment uith penicillin blood cultures 
uere sterile and remained so throughout the patients reco%ery 
This patient is shot\n at the beginning of treatment m Figure 334 
(I and ninety six hours afterward in Figure 335 a, and nine days 
after treatment was instituted m Figure 335 b It seems likeK that 
penicillin was responsible for this rather striking result 

The absence of any evidence of toMcity resulting from the 
use of penicillin is gratifying TTiere has been no ttidence of 
toxic effect on the blood elements of the patients treated or 
or renal irritation Hyperpyrexia has not occurred in any case 
in which pyrogen free penicillin has been used In most m 
stances, temperatures of patients treated with penicillin haxe a 
tendency to decline gradually rather than rapidly as often 
happens on use of the sulfonamide compounds 

SUMMARY 

Experimental and clinical experiences with j^ramicidm and 
penicillin ha\e been presented Gramicidin is a highly effeeme 
antibacterial substance for most gram positive pathogens It is 
considerably less toxic for tissue than most germicides in use at 
present Gramicidin behives hie an anionic detergent and is 
emolytic For this reason its clinical use is restricted to local 
to implanting it into infected cavities A review 
‘''^ses m which crude gramicidin has been used indicates 
t 3t approximately four fifths of the results could be considered 
Therapeutic failures occurred in approximately 
hrth of these cases The results vary somewhat depending on 
f e type of lesion and the organism identified 
Experimental and clinical studies indicate that penicillin is 
also a highly effective antibacterial agent against a variety of 
pithogenic organisms Penicillin is even less toxic for tissues 
t an gramicidin Penicillin does not behave as a detergent 111 e 
pbstance and is not hemolj tic Penicillin may be administered 
ocally subcutaneously intramuscuKrly or intravenously with 
«ut ev idence of toxicity Penicillin should prov e of great value in 
^ 6 treatment of severe infections In using penicillin the pnn 
cs concerned with its somew hat se’ectiv e ancibactenal activ ity 
Should be adhered to strictly Neither gramicidin nor pencilhn 
can be substituted for sound medical and surgical judgment so 
essential m the management of bacterial infections 
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results of use of fascial and NONFASCIAL 
SUTURES IN HERNIAL REPAIR 
Robert f guthrie John d olson 

nd 

JAMES C MASSON 

The surgeon of todaj %vjI 1 unli/e tht saint basic principles 
Jn an> operative procedure he may select for the treatment of 
indirect inguinal hernia namely high ligation and excision of 
the sac nith reconstruction of the hernial defect, but his choice 
of suture matenal for appcoximation of tissue is not so pre 
etermined In durecc inguinal hernia, disposition of the sac is 
oi minor importance and strengthening of the floor of the in 
guinal Canal is the all important consideration In postoperative 
ventral hernia umbilical hernia and epigastric hernia some type 
of plastic overlapping of available tissues is a basic requirement 
Autogenetic fascia foreign suture matenal or a combination 
01 autogenetic fascia and foreign suture matenal each has ardent 
supporters tv ho present substantial evidence to uphold their 
posiuons 

HISTORICAL APPROACH 

Before the turn of the present century Halsted suggested 
th^at delicac) in manipulation of tissue and the leaving behind 
ot a minimal amount of the least irritating foreign matenal were 
essential aids to healing of wounds and with these factors in 
mind he adv ocated use of silk suture matenal In spite of lack 
of wide acceptance at that omc he continued to employ silk 
and m recent >eirs there has been a general revival of its use 
c/filizarion of silk with commendable results has been reported 
0} hippie Parsons Svvmton and Sanderson and others They 
tound that silk promoted strong healing with minimal tissue 
reaetion and that its use was accompanied by a low rate of 
occurrence of wound infection 

rherc were others however who objected to the use of silk 
V' ire or other nonabsorbable suture m repair of hernia Among 
1177 
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the first of these was CoIe> On his service these materials were 
associated with a high incidence of formation of sinuses and 
of separation of the tissues of wounds He advised use ot catgut 
or I angaroo tendon instead I rdman expressed the b hef that 
catgut was the most nearly universally used material and that 
It had stood the test of time 

In 1901 McArthur proposed that narrow strips be cut 
from the aponeurosis of the external oblique muscle that these 
stnps be left attached to the pubic spine and that they be used 
as suture material for uniting the structures that were defective 
m casts of inguinal hernia Later experimental studies of Gallic 
and LeiMesunet^ demonstrated the principle which now gov 
erns plastic operations on aponeurosis fascia and muscle They 
found that when these structures were sutured together with 
ordinary matenal the adjacent areolar tissue produced union 
by a rather delicate scar which would not withstand much 
increased tension They suggested the use of fascia lata as a 
suture matenal and found that whether utilized as a free or as 
as pedunculated transplant it continued to live unchanged m 
the presence of an adequate supply of lymph Since the work 
of these pioneers was done use of fascial transplants in rtpiir 
of hernia has been the subject of numerous discussions favor 
able and unfav orable Dunng the last fifteen years fascia liW 
has been used extensively at the Clinic in repair of difficult 
^ hernias and a desire to ev aluatc the method prompted this studj 

\ TECHNICAL CONSIDERATIONS 

Several technical points which we have found valuable m 
repair of hernias with autogenetic fascia might be mentioned 
The number of fascnl sutures used m any given hernia depends 
first on the length of the indiv idual sutures and second on the 
size of the henna As a rule sutures from 20 to 30 cm m length 
can be obtained from the thigh and two such sutures are sm 
ficient for a satisfactory operation on the inguinal canal /■or 
large postoperative hernias from 130 to 140 cm of autogenetic 
fascial matenal should be used Our present tendency is to use 
more fascial matenal in the repair of a hernia than we use 
previously Not the tvpe of suture matenal alone but the wav 
It IS utilized IS significant In using autogenetic fascia impoiran 
points are as follows to use a sufficient amount of suture ma 
renal for avoidance of tension toLeep the suture material burie 
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as much os possible, to anchor sutures frcquentlv by passing 
sutures to remov c as much fatty tissue as 
possible and to effect thorough hemostasis In postoperative 
ventral hernias and umbilical liernns where overlapping of 
issues IS indicated w e make the primary closure of the pen 
oneal cavity with a continuous suture of number 1 chromic 
catgut and then reinforce with strips of fascia lata We have 
r ^'vpenence with the many tailed flaps of fascia which 
3 It has recommended in preference to fascial sutures for 
repair of large hernias 

F sutures is easily and successfully obtained by use 

0 t e iM^on fascia stripper® and only a single small incision 
IS required Patients have not experienced difficulty with thighs 
rom w hich fascia has been taken cither immediately or after 
an interval of several years There is practically no danger of 
muscle hernia developing if the fascia is removed from the 

uter aspect of the thigh and even if a muscle hernia should 
velop it would be of no consequence Two such hernus have 
occurred in 844 cases As much fascia as is needed can be ob 
ained the fascia of both thighs can be made available with 
no inconvenience in draping the patient and w e think it ad\ isable 
remove some from both thighs rather than a large amount 
rom one Tor most hernias however enough fascia can be 
tamed by introducing the fascia stripper once into one thigh 
removing a stnp of fascia lata from % to 1 inch (about 2 to 
cm ) wide and then dividing it into multiple sutures about 
Vs inch (0 3 cm) wide 

Burying as much of the fascia as possible which has been 
affords maximal contact between the fascial sutures 
fl ^od muscular ponions of the abdominal 

wall On completing the operation verv little of the fascial su 
show Anchoring of the fascial sutures bv passing 

1 em through previous sutures which also has been mentioned 
0 '*3tes undue tension Some of the sutures should run parallel 
to the long axis of the wound and others should run ar right 
angles to it rhev should not be put m under tension If tension 
is necessary catgut sutures should be used also to hold the tis 
sues together until the fascial sutures unite with the tissues of 
the abdominal wall and thus arc enabled to retain their vitalitv 

vvhen the size of the hcmial opening renders it impossible to 
overlap the edges of a wound the defect can be darned in as a 
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seamstress dams a Slocking, In most cases however enough tissue 
ev en if it is thin scar tissue can be saved to make a double 
breasted type of closure and this can be strengthened b) mu! 
tiple fascial sutures running in both directions Silkworm su 
turcs occasionally are used to prevent tension during healing 
Soft rubber drains are desirable when large n\\ surfaces are 
produced Such surfaces make for cotiection of serum especial!) 
m cases of huge postoperatix e ventral hernia 

TYPES OF HERNIA SUITABLE FOR FASCIAL REPAIR 
Broadl) speaking the t>pes of hcmia selected for fascial 
repair as presented by Galhe and LeiMesuner^ and with which 
we agree are (1) direct inguinal herma (2) combination of 
direct and indirect inguinal hernia (3) large scrotal hernia in 
which the canal has lost its obhqmt> and the internal ring 
lies approximately behind the external nng (4) all forms of 
recurrent hernia and (S) all ventral hernias including umbilical 
and epigastric types In addition certain individual factors m 
fluence the decision as to the t> pe of suture material to select 
that IS the size of the hernia previous surgical attempts obesity 
and the muscular and tendinous de\clopment of the patient 

COMPARISON OF RESULTS OF USE OF FASCIAL AND NON 
FASCIAL SUTURES IN HERNIAL REPAIR IN 3 29S PATIENTS 
The e^aluatlon of autogenetic fascia was made for this stud) 
by comparing the results obtained with its use and thos 
obtained with use of foreign suture material in repair of 
'hernias of 2 298 patients encountered at the Clinic The opera 
tions were performed by fourteen surgeons from Januarj 1 
1937 to December 31 1941 inclusive Thus a > ear or longer 
was allowed for postoperative observation The hernias uere 
limited to those of inguinal femoni ventral umbilical and epi 
gastric types as shown in Tabic I 

Factors Perlinenf to Recurrence of the Hernia 

The factors of age obesity weinng of a trus strangulation 
of hernia previous hermal repair infection of the wound an 
other postoperative complications were considered with 
to their possibe pertinence to recurrence of the hernia J- J 
follow up inquiry was earned out by letter except in t o 
cases w herein the paaent returned for examination It is rec g 
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wzed that the latter method is the more accuritc but as many 
rhfcn? great distances from Rochester to use 

nm ^ in some cases There were iwentv 

nfxvh^k^ ventral herma associated with colostom> m all 
ic repair was bj chromic catgut, because of the apparent 


TABU 1 

— ^^RRence Rates Accordisc to Type of IIersia and Tvrr or Suture Used 

Type of Hernia and Suture Used 

Cases 

Recurrences 

Number 

Per Cent 

Inguinal direct 

Fasoa 

Nonlascia 

203 

122 

81 

5 

4 

1 

2 5 

3 3 

1 2 

Inguinal indirect 

Fascia 

Nonfascia 

858 

, 253 

605 

33 1 

1 16 ! 
17 1 

3 8 

6 3 

2 8 

I'Onfasaa 

Amoral ' 

386 

230 

156 

33 

21 

12 


Fasaa 

Nonfascia 

102 

7 

9a 

1 3 

0 

3 

H 

Venu^i 

Fasaa 

^onfaseia 

5>4 

20S 

346 

58 

24 

34 

' 10 5 

i 11 5 

1 5 8 

Umbikca] 

Fasaa 

Nonfasaa 

158 

17 

141 

13 

1 

12 

1 S 2 

1 5 9 

8 5 

Epigastric 

Fascia 

ronfasaa ' 

37 

7 

30 

2 

0 

2 

1 S 4 

6 7 

Total 

Fasc a 
'^onfasaa 

2298 

844 

1454 

147 

66 

81 

6 4 

7 8 

5 6 


bilateral hem as d rect and ind reel r included in this group 


oT' 2°298^ infection these are not included m the senes 

of Fatjeiits —Among the patients who demon 
rated all the types of hernias re\ lew ed there w as a prepon 
France of males except among patients with femoral and 
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ventral hernias ( Tab e 2) Males constituted approximately 84 
per cent of the |,roup in which fascia was used bur made up 
only somewhat more than 69 per cent of the individuals w hose 
hernias were repaired w ith foreign suture material Females on 
the other hand comprised only about 17 per cent of the pa 
tients w hose hernias w ere repaired with liv in^ fascia and slightly 
higher than 31 per cent of those m whose operations foreign 
suture matenal w as used The patients vv ith the larger and more 
difficult hernias usually were males Si\tv seven male patients 
w ere subjected to associated orchidcctomv at the same time that 
the inguinal canal was repaired with two recurrences (3 per 
cent) We feel that m operating on elderly patients with large 
hernias this is a justifiable procedure especially because it is 
advisable to get these patients out of bed at an cirly date and 
it definitely lessens the chance of recurrence 

It IS relatively easy to obliterate the inguinal canal of the fc 
male and the success attending attempts at us obliteration was 
demonstrated bv the presence of only one recurrence among 
eighty nine inguinal repairs made on female patients Repair 
of postoperative ventral hernias also is generally easier among 
females than among males because the abdominal wall of the 
female is more lax and is muscular)/ less well developed There 
w ere nine recurrences among 1 39 female patients whose hernias 
were repaired b\ fascial suture or a rate of recurrence of more 
than 6 per cent Among 453 females whose hernias were re 
aired with foreign suture material there were twentj four 
recurrences or essentially the same rate of recurrence (more 
than 5 per cent) for a smaller and technically easier type of 
hernia to repair 

Among male patients the percentage of recurrence was 
larger in cases in which fascia lata was used than m cases in 
which foreign suture matenal was employed This can be ex 
p'ained how ever by the facts that many of these hernias w ere 
huge that previous attempfi. at surgical repair bad been made 
in many cases and that some form of truss had been used for 
many months by many of the patients In 705 operations, on 
males autogenetic fascia was used with fifty seven recurrences 
(8 per cent) whereas in 1 001 cases m which foreign 
material was used there were fifty seven recurrences (abou 

It must be considered when companng results obtained w itb 
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male and female patients that males arc much more i 
return to hea\'j work sooner than female patients an a 
likelv to be cautious against o\ere\ercising 
In Figure 336 is represented the frcqucnc% of rccurre 
each decade of life The chart emphasizes the ' 

crease m rate of recurrence as the 
Among patients in the fifth decade of hfe the rate o 

rence Mas about 7 percent whetherautogenenc fascia or o 



suture matenal m as used w hereas there m ere scarcely any rec 
rences among patients m ho >vere less than ten years o age 
The group of patients m hose hernias m ere repaired m i 
presented enhanced risk or recurrence because r ev m 

ad\anccdage The group contained individuals of m om 

82 per cent were more than forty vears of age as , 

with the group of patients whose hernias were repaire '' 
foreign suture material among w horn only about - per c 
were of an age more than forty years From the clinica 
point It was noted that many of the elderly patients appear 
to be suffering from malnutrition w ith its associated low reserves 
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of protein and vitamins The stimulating effect of adequate m 
take of V itamm C and protun on the fibroblastic activ itv on \v hich 
healing of wounds partly depends has been demonstrated re 
peatedly by several observers and probably would be worth 
considering before undenaking sui^ical repair m cases such as 
have )ust been mentioned 

If eanng of a Truss —Of the 963 patients w ho \v ere more than 
forty years of age 3^7 or 34 per cent were wearers of trusses 
Among those whose htmiaswere repaired with autogenetic fas 
cia w carets of trusses w ere of more frequent occurrence (nearly 
31 per cent) thin among those m whose operations foreign su 
tures were employed (about 15 per cent) One of us (Masson) 
believes that wearing of a truss causes devitalization of tissues 
and increases the difficulties of surgical repair and healing 

Obesity —Patients whose hernias were repaired with foreign 
suture maternl w ere is a rule much less obese than patients in 
whose operations autogenetic fascial sutures were employed This 
may however be a reflection on the factor of age Of the pa 
tients w hose hernias w ere repaired with fascia nearly 42 per cent 
weighed more than 170 pounds (77 kg ) whereas of the pauents 
m whose operations foreign suture matcnal was used the w eights 
of only about V per cent exceeded that figure It is generally 
accepted that excess fat interferes with approximation of tissue 
and with healing of the fascial and muscular layers Obese pa 
f s also are assumed to present an increased hazard with ref 
nee to postoperative complications Support for these beliefs 
jf^ems to be furnished by the fact that among the patients whose 
hernias recurred 43 per cent weighed more than 170 pounds (7/ 
kg ) as compared with 30 per cent who weighed more than this 
among all patients subjected to operation This again may be 
1 reflection of the factor of age 

Previous Hemnl Repvr —Most of the surgeons at the Hmic 
follow the general rule of repairing recurrent hermas with auto 
genetic fasen Inthisserieswere 360 patientswho previously had 
undergone operation many of them two to four times Two 
patients each had been subjected to seven previous operations 
In 258 of the 360 cases (approximately 72 per cent) autogenetic 
fascia was used whereas m only approximately 28 per cent was 
foreign suture material employed The autogenetic fascial ^ture 
notw ithstanding the fact that it was used for the larger and more 
difficult recurrent hernias gave favorable results In recurrent 
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Quantities represent only tho e cases m which the desired infomiTtion was available 
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cases the tissues offer technical problems m dissection and m 
ma^ ing satisfactory closure To this is added the inherent weak 
ness of scar ussue as compared to normal tissue Besides the 360 
patients who prcuouslj had been operated on there were fori> 
three patients who had had sclerosing solutions injected before 
they came to the Qinic Two of these patients had received 
seventy five injections each without curing the hernias and manj 
of them had recened from nventy to twenty five injections 

Sre of the Hernia —Surgeons at the Qmic utilized autogenetic 
fascial sutures on a larger percentage of hernias than that on 
vv hich they used sutures of foreign mareml (Table 2) A greater 
number of the larger hernias of all cv pes were selected for auto 
genetic fascial repair thin for repair with foreign suture materia! 
This re emphasized the fact that fascial suture is reserved for 
large difficult hernia 

Infection of the irouwrf-'Table 3 gives evidence of the slightly 
greater incidence of infection of wounds among cases in which 
autogenetic fascml suture was used as compared with the cases 
m which foreign suture nas employed This is not unexpected 
because recurrence obesity and large hernias would predispose 
CO collection of serum u htch is an cvccUcnt medium for bacteria! 
growth However the rate of occurrence of infection among 
cases in which fascia! suture wis used m this senes compares 
favorably with the average rate reported m the htcracure for 
V cases m which nonabsorbable sutures were employed Other 
factors making for contamination ntuwely the nisopharj nges of 
operating room personnel the patients skin the operating equip 
ment and a prolonged time on the operating table probibl) 
play more important ro’es than the type of suture selected by 
the surgeon In recent years local application of sulfonamide 
drugs in some cases has appreciably reduced the mcideoce of 
infection of wounds as long as sound surgical principles have 
been followed 

Of the sistj eight cases of inguinal and v enrnf hernia in which 
appendectomy was performed along with the repair 
operative infection of the -wound developed m only one This 
is contrary to the widespread b bef that this procedure increases 
the hazard of infection 

Strangulation of the Herma —Forty eight of the 2 3 36 patients 
died in hospital (a mortahty rate of 2 1 per cent) of whom 
thirty one underw ent con«i«»tant major surgical procedures a 
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Eight of these procedures ^\c^c resections ot tlit 
n/'i ^ operations on the stomach gallbladder or 
patients who died in hospital eleven had incar 
rwir>c ^‘Sht had strangulated hernias These sti 

opinion that early operative interference is 
''hich there is potential danger of impair 
ood supp y to the intestinal contents of the hernial sac 

T\BLr 3 

MoRXAtmr ami Complicatiovs 



gastnc rele lion hiccough pei isVent fistula 
"^gulanties denratm intestinal obstruction ordiac 

‘ a steniion rvound disruption and undernuning of the skin 

^hose^« Strangulated hernias 19 5 per cent and 

hospital ^ wcarcerated hernias 3 3 per tent died m 


SUMMARY 


The 

hen repair of hernias of 2 298 patients w ere studied 

^ ^ per fa5»cia was used the rate of recurrence wis 

Rt contrast to 5 6 ptr cent for all other types of 
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suture matenal namely catgut sUk cotton and so on The slightly 
higher rate of recurrence in cases m which fascia was used is 
undoubtedly due Co several important factors Of these the main 
ones can be brought out rapidly by a senes of implied compan 
sons as follows (1) a much higher percentage of the patients 
in repair of whose hernias autc^cncDC fascia w as employed were 
males (2) a greater proportion of the patients in whose opera 
nons autogenetic fascia was used had been operated on previ 
ously (3) a greater percentage of the hernias m repair of which 
autogenetic fascia was employed were large (4) a larger per 
cencage of patients in whose operanons autogenetic fascia was 
employ ed wore trusses f5) a greater percentage of patients in 
the autogenetic fascial senes were obese and (6) proportionately 
more patients w hose condition was remedied with autogenetic 
fascia were in the older age group 

The morrahry rate m the total senes was 2 1 per cent In die 
cases of strangulated hernia the monality rate w as 19 5 per cent 
and in the cases of incarcerated herma it was 3 3 per cent Among 
the si->tcy eight cases of inguinal and ventral hernia in which 
appendectomy as well as hcriuorrhapy was performed there was 
only one case of postoperative infection Among the sivty seven 
cases of inguinal hernia m which orchidectomy was pcrfoimed 
at the time of the hernial repair the rate of recurrence w as only 
3 per cent 

Taking all factors into consideration we believe autogenecc 
fascial sutures are preferable and more reliable for repur of 
hennas than foreign sutures especially if the hernias are large 
and repair is difficult 
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VcslCO^aglna! fistulas result from difficult dclivenes or from 
surgical or traumatic accidents The number of patients pre 
senting this condition conimoes about the same from >e3r to 
year The cause of the fistula has little to do with its surgical 
repair unless the fistula follows treatment u ich radium for cancer 
of the cer\t^ The factors which arc of importance arc (1) the 
period of rime the fistula has been present (2) jnfecnon of the 
urinary tract (3) the location of the fistuh (4) the tjpe of 
surgical approach (J) the method of surgical rep nr and (6) 
postopenttve care 

THi UME ELEMENT 

It has often been stated chat to open the bladder dunng vagmal 
hjstercctoniy or vaginal plastic repair ;s not a serious accident 
provided immediate surgical repair is done How c\ er opening of 
the bladder is serious if the m|ury is unrecognized for then a 
fistula is certain to occur Vesical tissue heals just os well as 
Vv intestinal tissue bur accurate approximation of tissue is just as 
essential in operations on the bladder as m those on the intestine 
* since one contains water while the ocher contains finid feces 
Immediate repair of a tom bladder during delivery is praccit-alH 
always a success but interference with blood supply which ms) 
follow prolonged trauma will produce edema necrosis an-i 
s’oughmg a ftw days after delivery and then K vs necessary to 
delay repair for recovery and for the tissues to undergo proper 
involution 

The delayed fistula foilowong surgical procedures almost 
tlw ay s IS secondary to a suture passing entirely rlirough the bbd 
der Either the suture later sloughs out and produces the fisrma 
or there may be too great an interference with blood supph 
uch as may take place dunng total abdomiml h> vterccto m 
this w ill probably be follow ed by a vesicov aginal fistuh 

For the safe repair of th«e delayed fistulas it is advisable to 
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'o 'hrcc months m ordti 
coL of inflammation nuA subsidt 

cjtK« FNf ^ to obsen e this one rule is one of the grejtest 

haief ^currcnce of the fistula \\ hen multiple op rations 
shotrlrf attempt to close the fistula sufficient time 

Peniut regeneration of blood supply and the 
soltenmg of scar t^siie Uns maj be a period of months 

INFECTION 

somp mf/ '^ico\aginaI hstulas are associated with trouble 
m thecf* i« These are usuall> the larger ones The bladder 
ered uifN^ "Jnees becomes contracted the mucosa may be co\ 
haie nhe^ ^^cnistations and it will bleed after their remo\al I 
produnn unnary calculi in the yagina which were 

which ii? "®tn pressure and infection The organisms 

Sttenfnrr.I!'^ ' predommatc are the urea splimng group and 
tnide rnm ^®®^3hs Prior to rhe introduction of the sulfona 
orcanicm/^^j V ^ nia|or task to nd the bladder of these 
causatn^* ^ cerrain that residual infection was a real 
fhe since infection wou’d break down 

artrihiff^^ other situation Recurrence was 

such 9 « ctJ ^ suture material and therefore other matenal 
^0 obtain silk and now cotton was advocated 
^theve healing and avoid recurrence I am inclined to 

3ndclea ^“^^^cret is not suture matenal but clean wounds 
coni usual trend of e\ ents w as excellent 

the vjp-rn^”/^ ''eek then secretion began to pass from 

Punilenr ^ ^^^P^ction of the suture line w ould rev cal serous or 
days hi oozing around the sutures followed in a few 

ondary suh^ escape of unne and another fistula dev eloped Sec 
^11 this h " ound resulted in producing a larger fistula 

of the i 7 r v\ ith the improv ement in treanng infecnons 

{"^ irm > ^ ^ ® treatment w ith 30 grams 

t^ons er ° ^^[tathiazole dailv will eradicate most of the mfec 
he clear^d^^ those due to Streptococcus faecahs The latter will 
uiuni clU ^^tisfactonly by use of mandehc acid and ammo 


The 


location of fistula 
^' ttreme importance of the location of the fistula w ith re 




ncter tngone ureteral onfices and base 
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of the bladder cannot be o\ eremphasized In a recent article F 
described these locations in considerable detail and referred to 
the surjyical hazards that are associated with certain t> pes 
I should bkc to stress the care of a fistula nhich involves the 
ureteral meatus In this instance the upper part of the urman 
tract becomes inv oU ed on the affected side b> ureteral obscruc 
tion and infection There are so man> hazards that can occur in 
the surgical management of this situation that f usuan> select 
the one procedure which IS foolproof That is if there is a sound 
kidney on the opposite side I do prcltnMnar> nephrectomy of the 
mv olv ed I idney follow cd m ten day s by closure of the v esico 
vaginal fistula 

If the ureter is permitted to remain at its original site after 
the fistula is closed chills fever cortical abscess and emeri,ency 
nephrcctonn are too frtqucmh the sequelae Should the ureter 
and kidnev be free of mfccuon and obstruction preopcrativciy 
1 should suggest cautiously tint the ureter be rcimplanted into 
the bladder above and well awav from the fistulous tract and 
that immediate closure of the fistula be done If the uninvolved 
kidney is faultv it is unsound to perform nephrectomy on the 
involved side In this case I should say that cutaneous urereros 
tomy IS the procedure of choice with later rcmiplaniauon of the 
ureter into the bladder if conditions are favorable 
In all discussions of this sub)ect c\ er\ one emphasizes the im 
portance of a c> stoscopic examination to locate the fistula and 
determine the extent of unnarv trauma To this should be added 
a srudv^ of the excretory urograms if the fistula is located near 
or adjacent to the ureienl meatus 

TYPE OF SURGICAL APPROACH 
There is not a universal or standardized surgical approach to 
all vesical fistulas but each case must be an individual problem 
A w ell planned procedure should be outlined for each patient 
The fistula may be approached vaginally transvesicallv ortrans 
ptntoneallv 

The result from any one of these methods mav be successful 
but It IS generallv agreed now that the method of 
proach has many advantages over the others and that the opera 
Dve risk which accompanies this method is practically 
seems to me that some of the advantages of this method should be 
stressed Perhaps its greatest advantage is that it is exrrenieh 
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mn^r opcntion c\ ciN piticnt desires 

cures her trouble There is onl\ one small 
usuolh hcals rapidK if ir is ap 
ed accurate!) The obstetrician is w ell au arc of this fact 
rn rh^ of the patient on the operating table is the cue 

ciilr fistula The Sims position is most diffi 

collogues and I never use it an\ more since the 
thp other ad\ antages In this position 

a I placed on her abdomen w ith the buttocks raised on 

Dennwil. ^ ^ speculum is held firmlv against the 

t\nr,^^ maneuv er v\ hich raises the postenor \ aginal u all and 

adnnM ^ ^ 'agitia and the anterior vaginal wall The 

disserf position are obvious It permits the surgeon to 

a depend*^^^^ ^ fio'^n on the fistulous tract rather than through 
The cavip as is ncccssar> in the transvesical approach 

so uhen cathenzed with ease if it is advisable to do 

The Mf« c extended laterall) to the ureteral orifice 

morenp«iri”^^^ bladder can be 

fion of th identified Since mobihzauon of the por 

of the sc/ containing the fistula and complete e'tcision 

Cedure essential parts of the operame pro 

sHouId^off reason why the vaginal approach 

and foffh^^ simplest and easiest wav both for the patient 
disability ^ better chances of cure and considerably less 

^^fproac/), I know is favored bv many sur 
lack of f f ^l 1> pes This I believe is due to a 

^^quired pelvic anatomy especially such as is 

Iccted '^S^nal plastic operations When this method is se 
successfnl^^^L ^ predetermined that the repair will be enorel) 
'esicova? the patient will have both a recurring 

Possibilin f ^ suprapubic fistula together vv ith a good 

is cnno,a postoperative herma The suigical problem then 
de^blj greater than the onginal one 
luateK bv^th fistula w hich should be handled ade- 

to reimni such as one in w hich it becomes desirable 

simulrane^”^?^ bladder and to repair the fistula 

tionisto^ my preference in handling this situa 

^oreimn) ureter retropentonealiv and if it is normal 

of the ficJ/? ^ bladder w ell abov e the fistulous tract Kepoir 

a w ould be delay ed until the ureter had healed com 
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of the bhdder cannot be overemphasized In a recent article 1' 
described these locations m considerable denii and referred to 
the surgical hazards that arc associated with certain tvpes 
I should 111 t to stress the care of a hstula which involves the 
ureteral meatus In this instance the upper part of the unnar) 
tract becomes involved on the affected side by urerenl obstruc 
non and infection There are so man> hazards that can occur in 
the surgical management of this situation that I usually select 
the one procedure w Inch is foolproof That is if there is a sound 
kidney on the opposite side I do preliminary ncphrcctomv of the 
involved kidney followed in ten days by closure of the vesico 
v agmal fistula 

If the ureter is permincd to remain at its ongmal site after 
the fistula IS closed chills fever cortical abscess and emergency 
nephrectomy are too frequently the sequelae Should the ureter 
and i idney be free of infection and obstruction prcopctamcly 
I should suggest cautiousls that the ureter be rcimplanted into 
the bladder above and well awa\ from the fistulous tract and 
that immediate closure ol the hstula be done If the unmvolved 
lodncy is faulty it is unsound to perform nephrectomy on the 
involved side In this case I should sw that cutaneous ureteros 
tomv IS the procedure of choice with later reimplanunon of the 
ureter into the bladder if conditions arc favorable 
In all discussions of this subject everyone emphasizes the im 
portance of a c\ stoscopic examination to locate the fistula and 
determine the extent of unnarv trauma To this should be added 
a study of the excretory urograms if the fistula is located neat 
or adjacent to the ureteral meatus 

TYPE OP SURGICAL APPROACH 
Tlaere is not a universal or standardized surgicil tpproach to 
all vesical fistulas but each case must be an mdiv idual problem 
A well planned procedure should be outlined for each patient 
The fistula may be approached v aginal! v transv esicalK or trans 
pentoncaily 

The result from anv one of these methods may be successful 
but It IS generally agreed now that the method of caginal ttp 
proach has many advantages over the others and thit the of^ra 
nv e risk which accompanies this method is practically ml h 
seems to me that some of the advantages of this method should be 
stre'^ed Perhaps its greatest advantage \s that it is extreme!) 
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dusted uith powdered sulfathmzole 'ind a nonjrntating cithctcr 
IS placed m the bladder 


POSTOPERATIVE CARE 

A good closure can be ruined by poor postoperative care, 
such as failure to maintain a continuous flow of urine to sup 
port the patient comtortably on a Bradford frame or to keep 
me unne relatively free from infection rormerly it was my 
practice to cleanse the vagina dailv but I doubt if this is neecs 
S3ry In fact it may be hannful Copious vaginal drainage de 
notes an infected wound and such a wound cannot be sterilized 
hy daily cleansing It would be better to provide continuous 
irrigations with a 5 per cent solution of sulfathiazole in the 
vagina and to give the patient 30 grains (2 gm ) of sulfathiazole 
a day by mouth, which will keep down the urea splitting or 
g'lnisms m the urine 

The use of the Bradford frame is a distinct advance in the 
treatment of vesicovaginal flstula by virtue of the fact that the 
incision IS not bathed constantly m unne TJie time required on 
the frame is ten to fourteen days The patient rests on her abdo 
men and about 18 inches (46 cm ) from the surface of the bed 
Patient may observ e the unne dripping from the catheter 
h I? u ^ attendant s utention to plugging of the catheter 
s ould this happen This is a more serious complication than it 
'^ouid seem to be 
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A TECHNIC fOR CONTINUOUS CAUDAL ANESTHESIA 
AND analgesia 
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THOMAS H SELDON 

Blocking of the sacral nerves has been employed for many 
years to produce anestbesn for operations on or aboui the 
penneum the Ion er part of the tectum and the amis the blad 
der the peivic floor and for ohsretne deliver) ® The dumciofl 
of anesthesia is adequate for most operations and since the 
injection is extradural the method carries considerable appeal 
Several variations m technic hate been employed* In caudal 
block the injection is made into the caudal canal through the 
sacral hiatus Transsacral block consists of blocking the flrsc 
second cfnrd and fourth sacral nerves bilaterally in their re 
spcctive foramina Routine caudal block using 30 cc of I per 
cent solution of procame hydrochloride or metycaine fails to 
produce complete anesthesia in about 20 to 30 per cent of 
opcrativ c cases For this reason m sacral block at the Clinic 'tic 
routinely use a combination of caudal and tnnssacral block 
Another modification of the method is high caudal block ^ 
in which the amount of solution injected may be increased to 
60 cc and perhaps as much ns 90 cc of l per cent solution of 
procaine hydrochloride or metycame 
The addition of the larger amounts of solution results m m 
filtration of the peridural space and produces peridural anes 
ihesia The height of the anesthe^a wiU depend on the amount 
of solution injected By using this technic it is possible to per 
form such operations as dilatation and curettage amputation of 
the cervix operation for cystocele and rcctocele and \agiii^ 
hysterectomy In some casts the anesthesia is incomplete and 
may have to be supplemented * 

In obstetrics caudal sacral block often has been used for 
delivery with satisfactory results It has not been routinely 
successful partly because the pams of labor base been only 
partially relieved and partly because the duration of anesthesia 



COXTINUOUS CAUDAL AVLSTlirSU \M> SNAUF'^I^ 


ll‘> 


produced b) the caudal sacral injtcnon of a single dose ol 
'inesrhetic agent usuall) falls short of the lengtli of deliycrv 
In 1940 Lemmon introduced continuous spinal incsrhesn a 
technic iihich permits the injection of additional doses o tit 
spinal anesthetic agent during the course of the operation A 
similar tethme, which has been adapted to caudal anesthesia bv 
Hingson has been termed continuous caudal anesthesia A pre 
liminarj report on the use of this method by Edwards and 
Hingson recent!) has been published The equipment employe 
IS similar to that used for connnuous spinal anesthesia namel> 
a malleable needle of the Lemmon type connected by a sma 
bore rubber tube to a syringe for injection of additional amoun s 
of the local anesthesia solution The needle is fixed in place with 
suitable pads and adhesive tape Hingson has employe t e 
method in a number of obstetric cases u a u 

Since the preliminary report of the use of the mi^ho y 
Lduards and Hingson newer types of needles have 
vised by them to obviate the potential hazard of breakage o 
the shaft of the needle where it joins the hub Bv use of 
^proved types of needles and by having the patient lie on 
either side during the course of labor the danger of trauma ana 
breakage of the needle and of infection is somew hat minimized 
The use of a needle of this type produces consistently goo 
anesthesia in the maionty of cases since its position m the caudal 
canal may be adjusted accurately so that the solution is istn 
ured evenly to all the nerve roots We have used the method 
of Edwards and Hingson with satisfactory results except in a 
few cases where the needle brol e and infection set in , , 
The technic for continuous caudal anesthesia as devise y 
the authors is presented as an alternative method It w app 
for use both in obstetnc and m surgical pracuce This ^^chn 
was devised to obviate the potential hazard of brea =^6® 
neecilt and of trauma dunnt the course of 
troduction of this method we have learned that a S'™'” techn c 
and similar equipment uere used m obstetric n°t m 

labor by Manalan of Indianapolis => 

Me are about to desenbe is suggested as an 
in anpKing the method It has the advantage of permitting the 
patiS \o he .n“n> position she desires during the course of 
labor and deliver/ and to move about with comparative 
freedom 
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TECHNIC 

The equipment and solutions used for obstetric procedures 
are the same as those empIo>ed for surgical procedures With 
one exception the method of admmibcracion is the same for 
both procedures In obstetric practice the anesthetic solution 
IS administered while the patient is m the knee chest or modified 
Sims position m surgical practice however the patient is placed 
m the prone position and the hips arc elevated with pillows 
or with a sacral rest We shall describe the technic that is used 
for obstetric procedures 

Eqmp»ient •—The sterile continuous caudal tray should 
contain the following equipment 
I No 5 Ufcte a] catheter 

1 11 gauge Lo c Barker tntraspnal needle \ t! stilet 
1 ■’0-cc Luer I ok s) r nge 
I Luer \he I nc dl 

118 or 0 gau^ Luet mtmenous needl IV- n 1 e (3 77 cm) Jong 
1 gauge Luer hvpodermc ne die 
I Luer need! plug 
1 Lu r dap r 
1 00 cc g ad ted cup 

Solutions —The follow ing solutions are stenhzed and placed 
on the continuous caudal trav 


5 cc ampules of a 20 per cent s)lutJon of tnctvca ne 
2 1 cc ampule of 1 2600 olotion of ep nephrine 
} h> ologic salt solut on or tny )e d soiled ster le w ater 


Although we have used procaine hydrochloride to produce 
continuous caudal anesthesia we prefer met) came because the 
duration of the resulting anesthesia is longer than that pro 
duced with procaine hydrochloride Lai ewj';e the duration of 
anesthesia produced with 1 5 per cent solution of metvciine is 
longer than the duration of the anesthesia produced with a I 
per cent solution of this drug A 1 5 per cent solution tf mvtv 
came is prepared by taking tht contents of one f cc ampule 
of a ■’0 per cent solution of this drug and adding sufficient 
ph) siologic salt solution or triple distilled w ater to make a total 


of 66 6 cc K { ( 

If the patients blood pressure is not abnormallv high ana it 

As \ e f ave com nued u mg th caActer techn c ic has appeared that a 
15 Eauec needle and a No 4 catheter arc preferable to the tg il 
nee^dle and No 5 catJ cter TJ e IJ gauge w dl is eas. r to insert and causal 


less trauma 
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there are no other contraindiCTtions 1 cc of a 1 2 600 solution 
of epinephrine is added to the 66 6 cc of 1 5 per cent solution 
of met) came The addition of epinephrine increases the dura 
non of anesthesia, in some cases this increase is as much as 100 
per cent The induction of anesthesia can be hastened b> ha\ mg 
the solution warm \\hen it is injected 

rre7;;ed/eafio72 —Premedication with a barbiturate such as 
pentobarbital sodium (nembutal) is sometimes desirable for t\\ o 

reasons first, it helps to relieve the preliminary labor pains and 

second It IS a prophylactic against untoward reactions of the 
anesthetic agent However it must not be given to a patient 
where it interferes with her ability to cooperate by bearing 
down during delivery 

Adimmstration of the Anesthetic Agent —The administration 
of the anesthetic agent may be started in the patient s room or 
m the predeUvery room In cases m which the patients are 
pnmiparas the injection is begun when the dilatation of the 
cervix reaches 2 or 3 cm and when the pains have become 
moderately severe The injection mav be administered some 
what earlier however m cases m which the patients are mu 


ciparas and labor is advancing rapidly . 

The patient is placed m the I nee chest posiuon and the sacra 
region is sterilized and draped A slvin wheal is raised over tne 
sacral hiatus and the Luer intravenous needle is inserted just 
through the sacrococcy geil ligament Five cubic centimeter o 
the local anesthetic solution is introduced at this point is 
needle is withdrawn and the 1 3 gauge Love Barker' nee 
With IS stilet in place is introduced through the sacrococcy gea 
ligament with the bevel directed upward and with the n^ e 
held at an angle of about 45 degrees with the ordinarv \e ic 
axis of the body (Fig 337) When the point of the neea 
lightly impinges on the bone of the anterior wall o t e 
canal the bevel of the needle is turned downward and the hu 
depressed so that the point of the needle may be 
Ward along the caudal canal It should not be necessary ^ 
rhe point of the needle past the level of the third sacral . 

In passing the needle through the canal it is adv anced ^ . 

care being taken to prevent scraping the bonv wa s an 
•njuring the venous plexus lining the canal i-s 

The stilet is then removed and the No 5 uretera ^ , 

threaded through the needle into the caudal canal and 
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F g JJ'J -Th \3 gauge n die haa b n inaetted ime the caudal canal w the 
le el of the third sacral fotam n Th « l« h I «en part ally \ tl drann 



lig 3J8— The sttlct has been \ thdntn from the 13 gauge ne dl nd the 
cat! rcr lias been introduced through it tito the c ud I canal 

\ anced to bang its tip to about the it\ el of the second sacral 
foramen or benveen the second and third foramina (Fig 3a8) 
The length of catheter necessar) to reach this let el ii deter 
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mined by previous measurement externally Graduated catheters 
facilitate approximation of the correct measurement The 13 
gauge needle is then withdrawn over the catheter leaving the 
latter in place in the caudal canal The catheter should be held 
in position as accurately as possible during the maneuver in 
order to keep the tip in the desired position At this time 5 cc 
of the local anesthetic solution is injected through the catheter 
into the caudal canal to check the patency of the catheter It 



No 5 ureteral catheter has been introduced into the caudal 
^ *’ough the 13-gauge needle and the needle has been withdrawn over 
met This shows the prehminaij injccaon of 1 J per cent solution of 

jeame through the catheter into the caudal canal prior to the fixation of 
the catheter uith adhesive tape 

to check the patients reaction to a small dose 
0 the drug before a large amount is injected (Fig 339) 

he ureteral catheter is then strapped firmly in position with 
adhesive tape and several broad pieces of tape are 
P “iced over the point of entry to protect the region from soiling 
contamination (Fig :)40) The remaining portion of the 
^ticter IS curved laterally and is strapped to the skin in several 
P ices so that the end comes to lie along the flani The open 
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end of the catheter must of couRkC be 1 ept stenle during these 
maneuvers and u this time a gauge Luer hypodermic needle 
IS insened into the lumen of the catheter fhis may be kept 
stenle bctw een injections b\ i Luer cap or b> placing a stenle 
Sponge o\ er it and fastening the cot er by adhesu e tape or an 
clastic band The hub of the gauge needle is attached to 
the catheter by a small stnp of adhesne tape to prevent its 
becoming dislodged from the end of the catheter 



F (, t-lO— The CTit of the catheter from th sVm j ihorouiiWj fited 

terptoof adl e ive tap both to hoW «i n place a d to pr enc c ntarrun 
ti n of tl p nt of e^it b> s 1 g The catheter s cart d aero s Uterul) 
and fi ed to the skin o er pa i of ts length Ij adh si t pe A S 
Luer n edle ha b cn inse t d mo tl d 1 1 end of th cath ler and n w 
in pla e by small p cc of d1 cs e tap Bet e n nj ct ns the hub or ni> 
n cdle s det cl d nd kept l r I Ij a luer cap The nd of the c theerf r* 
c r ed around to the flnnk s that i rests n an cc s blc pos f on i r ^ 
p ated inject on 

Tlie preliminary injection of cc of the anesthetic solution 
ma\ now be made The solution is introduced very slowlv 
10 cc at a time Too rapid an injection or the injection of 
much solution at anv one time may cause pain nausea headaCTC 
and other effects owing to too much pressure within the caud^ 
caml When the prelimmarv injection is completed the paaent 
may be turned o\ er on her bad or niay be m any position s e 
desires If the catheter has been properly fixed the patient may 
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ratheter**^^ position without dislodging the 

When she again becomes aware of pains 10 or 20 cc of the 
oution of met) came is injected This injection is repeated as 
iten as necessary during the course of labor or delivery The 
nesthesia should be adequate for any operanve manipulation 
fnrtVs f delivery episiorom) perinea! repair and so 
^ patient is returned to her room the catheter 

IS removed from the cauda! canal the site of the puncture is 
painted with an antiseptic and a sterile dressing apphed 


PRECAUTIONS AND POSSIBLE COMPLICATIONS 

rf Barker needle makes for trauma 

ca eter comes out of the canal and has to be replaced 
T trauma ma> become infected and a bit annoving for 

rnnr-c^ hefore the injurv heals If infection does occur its 
shortened b) the use of hot, wet dressings and 
efpr sulfathiazole b\ mouth The ureteral cath 

fhp ^ carefull) examined before use for defects and 
nnr^ ®ncy of Its lumen should be checked b\ injecting sterile 
K A f or <^efectiv e catheters should 

stenliT ^ catheters may be sterilized by boiling or cold 

coilpri^ antiseptic solution Between deliveries they are 
nr I nJ^ ^ sterUe circular container or row el to prev ent kinking 
or undue angulation 

caus^T result of one of the following 

conM II u solution is deposited too high it ma> fad to 
( 2 ) -TL ^ sacral nerves and result m incomplete anesthesia 
flerfi ® oatheter may become curled up within the canal de 
tip to one side or backward toward the hiatus This 
re<:iiji^^^ result in incorrect distribution of the solution with 
anesthesia (3) When the catheter has been 
tn * 1 , j caudal canal and it becomes necessary 

be proper level the 13 gauge needle should 

itiserr^fl^K"^ both the needle and the catheter re 

out attempt is mide to withdraw the catheter with 

On I needle the catheter maj become caught 

such ^ needle Traction on the catheter under 

result m shearing off the tip in the 
lated^ catheter may be too slender to be manipu 
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COMMENT 

From our cxpencnce up to this time the method would ap 
pear to have ment The results obtained m obstetric deliver) 
will be published subsequentlv by the Section on Obstetncs Tbe 
results of its use as an anesthetic for surgical operations also 
wall be published at a larer date 
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RELATION OF VITAMIN B TO THE DURATION OF 
anesthesia induced by PENTOBARBITAL 
SODIUM 

GEORGE M HIGGINS and FRANK C MANN 
The period of anesthesia induced m experimental animals by 
^ given anesthetic agent when administered intravenously in 
constant amounts IS exceedmgl) xanable Certain ammals seem 
3 e to destroy the drug qmckl> , others require periods twice 
o three times as long The liver was thought to destroy pento 
arbital sodium^ ® but ^vas without effect on pentothai sodium 
^ plays an important role in the destruction of certain 
^ without effect on ether or magnesium 
cnionde Physiologic states associated with sex appear to be a 
actor, for female rats slept twice to three times as long as males 
comparable amounts of pentobarbital sodium® 
, dady doses were given, the sleeping time decreased 
When testosterone propionate was given to female 
nf j anesthesia induced bv comparable amounts 

t t drug was cut essentially m half® Sex however did not 
ap^^ to be a factor in rabbits® or guinea pigs * 

P”y^‘®^°5ic state of an animal must largely control the 
pee with which any drug is destroyed Vitamin C deficiency 
great y prolonged the sleeping time of guinea pigs when anes 
esia w as induced with pentobarbital sodium but w as w ithout 
e ect on Ae duration of anesthesia induced by the ultra short 
cr pentothai sodium ^ Hepauc glycogen is de- 

vitamin C deficient ammals Fattv degeneration of 
defi guinea pigs and rabbits fed \itamm C 

C prolonged anesthesia induced in \itamin 

cficient guinea pigs was not due to decreased stores of 
, P^*^^ glycogen to inanition or to increased hepatic fat'^ for 
^ time of such guinea pigs could be shortened to 

nods established for normal animak by giving ascorbic acid 
^ which were fed a choline free diet had fatty livers in n\o 
sc weeks and slightly longer sleeping periods were ob 
tved m these animals than in rats fed an adequate ration ® 
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Since the liver is known to be instrumental m destroying 
some of the barbiturates® and since this oi^an is nch in some 
of the fractions of \itamin B we have snidied the duration of 
anesthesia m rats maintained on a s>nthetic diet which was 
adequate with respect to dietary requirements except vitamin 
B 1 his report covers the results of these observations 

METHOD 

Adult male white rats sk months old having an average 
weight ot 259 gm were used They had fed on our standard 
laboratory ration since weaning Pentobarbital sodium (ncm 
butai) was the anesthetic used ft was given intravenously in 
amounts equal to 25 mg pet kilogram of bodv weight m sterile 
physiologic salt solution Kmscy used 31 3 mg per kilogram* 
Carmichael showed that the minimal lethal dose was 85 to 95 
mg per for old rats and 1 20 to 120 mg per kilogram 

for young rats Although many workers use the mtrapentoncal 
route to administer the drug we have preferred to give it in 
crav enouslv The effect is immediate and the animal is asleep 
by the time the injection is complete When the drug is given 
mtraperiioncallv the effect is more prolonged and the rates of 
absorption appear to vary greatly We accepted as the duration 
of anesthesia the interval from injection to the time the animal 
was sufficiently awake to right itself and turn over 
The duration of anesthesia was first established for a group 
of ten animals which ate our standard laboratory ration (expen 
ment 1) Thereupon all animals were placed on a synthetic 
Nration consisting of vitamin free casein ("*0 parts) * glucose (69 
/ parts ) hydrogenated V egettblc oil (Cnsco) (5 parts) inorganic 
salt mixture (4 parts) f agar agar ('* parts) and cod liver oil 
(2 parts) All ten animals were provided this diet for five 
weeks The average duration of anesthesia induced by pento 
barbital sodium in amounts proportionate to their weights was 
again determined (experiment 2) 

rhese ten animals were then placed on a replacement regimen 
(expenment 3) They continued to ear the synthetic diet but 
they were given in addition bv stomach tube 1 cc of a vitamin 
B mixture made to contain the following fractions thiamine 
hydrochloride nbofiavm pyndoxmc pantothemc acid niacin 
mositol and chohne These vitamins were prepared for use m 
1 abco brand Cas n C f Am nca 
t Hare s Lahoratof s 
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such concentrations that 1 cc of the mixture contained 50 
micrograms of thiamine 25 micrognms of ribofla\ in 25 micro 
grams of p)rido\inc 100 micrognms of pantothenic acid 0 3) 
of niacin 8 mg of inositol and 5 mg of choline \\ e are 
indebted to Merck and Co for a generous suppl> of these 
ractions and for their continued interest m our studies These 
amounts may not be optimal but satisfactory recover; and 
grmvth occurred in these ten deficient rats 

IV e rats were then tal en off the supplementarj tubing 
regimen and as soon as their food intal c and their bodj v\ eights 
egan to drop the> were again tested for the duration of anes 
t esia (expenment 4) Since the amount of food consumed b> 
ese animals from which vitamin B was withheld had dropped 
rom 10 or 12 gm dail) to 5 or 6 gm daiK we thought it neces 
sary to control the inanition factor According!) these five 
animals were restneted to 5 gm of food per da> per rat but 
e> were given by stomach tube the vitamin fractions set forth 
previously After two wee! s of this regimen of a reduced food 
n ake supplemented b> the vitamins we again tested for the 
uration of the period of anesthesia (experiment 5) 

RESULTS 

All data have been assembled and condensed into the accom 
panving tabulation Healthy adult rats that were fed the lab 
orator) ration when given the anesthetic dose of 25 mg per 
ogram slept for periods ranging from seventeen to thirty 
me minutes (experiment 1) The weight of the animal was 
regulating the waling time The largest animal 
gm ) received 8 0 mg of the drug and awoke in eighteen 
mutes The smallest animal (205 gm ) received 5 12 mg of 
and awoke in thirty two minutes 
th these animals were placed on the vitamin B free s)n 
maintained their weight levels for a few days 

ra ^i| fmled less food was taken and their weights 

P* \ fell Long before organic symptoms of any marked 
cicnc) had appeared and when they had lost about 40 per 
asT attained weights all animals slept more than twice 

ba before when given proportionate amounts of pento 

The average sleeping time was 67 7 minutes 
mcrcase of about 135 per cent over the previous sleeping 
1C tested when all animals were eating an adequate ration 
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(expenment 2) In this group the largest animal slept fifty one 
minutes the smallest sixty four minutes and the ammal sleep 
mg the longest (109 minutes) weighed 146 gm 

Whthin a few da> s after institution of the daily tubing regi 
men whereby each rat was gi\en I cc of the \itamin B 
fraction mixture the food mtal e increased and weight mere 
ments w ere recorded After the loss of w eight sustained during 
the period when these animals ate the \ itamin B free s> nthetic 
diet had been essentially regained w c again gave them proper 
tionate amounts of the drug and recorded sleeping penods equal 
to those observed when the animals were eating the laboratory 
ration (experiment 3) In the first test the average time be 
tween the injection of the drug and the awakening of the 
animal had been 28 8 minutes fn the third test when animals 
ate the synthetic ration and were given the fractions of the B 
vitamin the sleeping time was 26 6 minutes These means are 
of course statistically similar Here again one of the la^er rats 
(280 gm ) awoke in the shortest time (eighteen minutes) The 
longest period of anesthesia (thin> seven minutes) was expen 
enced b) a rat weighing the least except one of the ten animals 
(205 gm) 

It was apparent that vigorous well nourished animals were 
anesthetized for shorter penods by proportionate amounts of 
the drug than were poorly nounslied ones Consequently 
determined the duration of anesthesia in animals which were 
fed the same amount of food daily as was taken normalij b) 
animals which were subjected to some degree of vitamin B 
deficiency Accordingly five of the ten animals (expenment 4) 

continued to eat the synthetic ration but were not gnen the 
daily vitamin supplement As soon as their body weights began 
to decline and their daily food intake had perceptibly dropped 
w e again tested them for the duration of anesthesia Each had 
lost about 20 gm their food intake had dropped to 6 or / gw 
per day and their av erage penod of anesthesia had now increased 
from ■’6 6 minutes to 5"’ 8 minutes It will be observed that this 
average penod (52 8) was considerably less than that (67 7) 
recorded when the animals were previously tested (expenmenr 
2) At that time the symptoms of vitamin B deficiency 
more marl ed and the loss of weight was more severe 

These vitamin B deficient rats with an increased ° 

anesthesia w ere eating betw een 5 and 6 gm of food each s) 
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All were then restricted to 5 gm of food each day but m addi 
non all were pro\ided with the vitamin supplements In this 
wa> all of the essential fractions of vitamin B were provided 
but the food intal e was restneted After two wecls of this 
regimen these rats w ere again tested for the duration of anes 
thesia and an average of 37 8 minutes was recorded This 
penod of elapsed time was greatly reduced but was not as short 
as when these animals ate either the standard ration or the syn 
thetic ration and were provided the vitamins daily The extent 
of absorption of the vitamin fractions is of course not 1 nown 
but the vitamin requirement was less m the presence of a subop 
timal food intal e so that a considerable amount of the vitamin 
supplement may not have been utilized The data indicate that 
when the vitamins were provided and the food intal e was I ept 
constant the duration of anesthesia induced by constant amounts 
of the drug was shortened 


SUMMARY AND CONCLUSIONS 
The duration of anesthesia which followed the intravenous 
injection of proportionate amounts of pentobarbital sodium has 
been determined for ten white rats which were maintained 
on dietary regimens as follows (^) our adequate standard lab 
oratory ration (/?) a synthetic diet free of vitamin B (c) 
the same synthetic diet supplemented with 1 nown amounts of 
thiamine riboflavin pyridoxine nicotinic acid pantothenic 
acid choline and inositol daily (d) the same synthetic diet 
supplemented by these vitamins each animal being allowed the 
amount of food daily which a rat when experiencing a moderate 
degree of vitamin B deficiency will consume 
The follow ing conclusions w ere draw n 

1 The average period between the time of injection of the 
drug and the time of awal ening was 28 8 minutes for healthy 
tnimals fed an adequate commercial ration 

2 When these same animals were maintained on a synthetic 
ration adequate except for vitamin B they remained asleep 

ollowing proportionate injections of the same drug for an 
average time of 67 7 minutes 

3 When these same animals continuing to eat the synthetic 
ration were given 1 cc of the vitamin B mixture their food 

^ rapidlv increased and thev rapidly regained weight 
''hen proportionate amounts of the drug were injected again 
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the penod of sleep decreased on the average froni 67 7 to 26 6 
nunutes 

4 \S hen the amount of food that the rats were permitted to 
take was restricted but thc> received the vitamin mixture as 
weU the average sleeping time was 37 8 minutes This average 
time w as considcrabU less than the a\ erage time of anesthesia 
(5’’ 8 minutes) experienced b> the same rats when the) ate 
comparable amounts of food but were not civen the vitamin 
supplements 

The data do not prov c that the rapid destruction of the drug 
m animals adequatcl) provided with vitamin B was due to a 
high concentration of these principles m the liver It is known 

TABULVTION 
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through studies elsewhere that the liver is rich m these vitamin 
fractions It is known too that the liver as probabl) one of the 
sites for the effective destruenon of pentobarbital sodium But 
It JS not known that the liver is an effective organ for destroy 
mg the drug because of its high content of these v itamin frac 
tions The factors w hich make the organ so elTectiv e a defense 
mechanism against some of the barbiturates must avvait furchet 
studv 
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ANESTHESIA IN RELATION TO SHOCK 


HIRAM i E$S£X 

The Jsterature on the subject of rraumatic shock has become 
so voluminous that Harkms*’ m a recent review listed 848 
titles whjcii required more than thirt) pages to print Conse 
quentl> m an article iimued m space it is out of the question 
to revieu the literature or to discuss more than a single phase 
of the problem Therefore this paper w ill be concerned chiefly 
tvith a consideration of data obtained from evpenments on shocl 
produced b} various methods and by the use of different anes 
thetic agents 

General anesthesia regardless of the agent used everts a 
wide variety of effects on the physiologic processes of the sub 
ject anesthetized > This is true to a less extent of spinal 
anesthesia * Although considerable attention has been given to 
the pharmacology of anesthetic drugs our knou ledge of their 
action on the normal subject is \ery incomplete to sa) nothing 
of our knonlcdgc of the effects produced on subjects whose 
normal ph>S3ologic processes ha\c been altered by disease or 
other injury In recent years more attention his been gnen 
than in eariier periods to the pan played b> anesthetic agents 
m the cxpenmental production of shock as w ell as to the choice 
f the agent v. hen operation is neccssnry and shod is present 
r IS suspected of being imminent *** “ ** 

SHOCK AND HEMORRHAGE 

There are many ways of producing shod expenmentaily m 
animals Reduction of the t olume of blood bj'^ vmsi e or re 
pelted hernorrhage is a method that has been used by many 
miestigators The blood may be withdrawn with the animal 
under local or general anesthesia from an artery or from a 
\em It may be removed ^owly or rapidly Usuilb more blood 
may be removed without seriously affecting the blood pressure 
if It IS removed slowly from a vein than if it is remoied from 
an artery The total volume of blood that may be remoi 
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before a marked decrease of blood pressure occurs \nnes 
limits in different animals 

Adolph Gerbasi and Lcporc found, following hemorrhage 
that the fluid from the c\tri\ascular spaces migrated into the 
circulating plasma at the rate of about 0 25 cc per 1 ilogram of 
od> weight per minute and about t\vent> two minutes were 
required for approximate completion The complete or partial 
restoration of blood pressure following hemorrhage is owing 
in part to this mechanism Some rcccnr experimental evidence 
presented b> Ivy^ furnishes a clear idci of how resistant some 
animals are even to massive hemorrhage In his experiments 
aogs were allowed to bleed from a carotid artery cannulated 
with the animal under local ancstlic'^u The blood was allowed 
to flow without interruption until the flow ceased spontanc 
ously The final loss of total Wood volume was from 45 to 67 
per cent and this occurred in from seven to twenty minutes It 
IS surprising to note thit 15 per cent of the animals survived 
of this magnitude Moon Morgan Lieber and 
lucGrew^'* have reported that unanesthctized dogs tolerate 
about twice as much hemorrhage as animals under amytal ancs 
tnesia They stated that a loss of blood amounting to 9 1 per 
cent of the body weight caused 77 per cent hcmodilution and 
each in thirt) one and a half hours without anesthesia while 
h r ^ ^ blood caused death m thirty one and a 

all hours during the last six and a half hours of which the 
anmal was under amytal anesthesia 
Roome Keith and Phemistcr'** lowered the Wood pressure 
of dogs b> nine different methods among which were section 
cf the spinal cord spinal anesthesia trauma to an extremity and 
intestinal manipulation After one hour of reduced blood pres 
sure the immnis w ere bled to death and the volume of blood 
obpined was calculated in terms of the ongmal estimated Wood 
'olume Roome and his associates^ found that the average 
'olume of blood obtained from animals whose Wood pressure 
uas lowered b> section of the spinal cord or by spinal anes- 
thesia was much greater than when the blood pressure had been 
lowered b> hemorrhage trauma to an extremity or intestinal 
nianipulation In a control senes of expenments they compared 
the results of Weeding dogs under ether and under barbital 
sodium anesthesia The average percentage of blood removed 
before death ensued was respccmclj 54 8 and 62 4 These in 
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vesngarors concluded that the volume of the circulating blood 
IS not seriously diminished and consequently operation or loss of 
blood is well tolerated m conditions of lowered blood pressure 
resulting from % asodilator mechanisms such as spinal anesthesia 
administration of histamine and certain surgical procedures but 
that quite the contrary is the case w hen the blood pressure had 
been reduced by hemorrhage trauma to an extremity or intes 
nnal manipulation 

In a series of experiments w iih dogs under ether anesthesia 
Mann Herrick Baldes and while observing the effect of 
hemorrhage on blood flow m certain vessels withdrew slowly 
(at intervals over a period of one to three hours) from the 
jugular vein as much as 60 per cent of the estimated total blood 
volume before death occurred The blood flow in the carotid 
artery was less affected than that m the femoral arterv In one 
experiment when the blood flow m the femoral artery had 
decreased to about 50 per cent of the control value the animal 
had lost about 35 per cent of the estimated total blood volume 
but even so there was sufflcicni cardiovascular compensation 
to mamcam the blood pressure near the control level With 
funher withdrawal of blood a physiologic blood pressure was 
maintained until onlv a few minutes before death when the 
blood pressure decreased suddenly to near zero the blood flow 
in the femoral artery temporanly increased and the animal died 

Price Hanlon Longmire and Metcalf have made an able 
investigation of the physiologic effects of acute hemorrhage in 
healthy dogs under pentobarbital sodium (nembutal) anesthesia 
These authors concluded (1) that progressiv elv severe anoxia 
cturs as a result of massive hemorrhage (’’) that the vital 
centers do not share at first m this general lack of oxygen but 
probably share in it later (3) that relaxation of v asoconstriction 
did not occur although Price and his associates did not ex 
elude Its occurrence just before death (4) that congestion was 
absent (5) that pirtially exsanguinated animals became ex 
tremely sensitive to funher loss of blood at a certain stage of 
which the removal of an additional few cubic centimeters 
caused immediate collapse (6) that capillarv atony did not ap 
pear nor was there any evidence of abnormal capillarv perme 

abilitv and ( 7 ) thatevenlargerpniportionsofinfusedfluidssucn 
as isotonic saline solution serum or whole blood leave the blood 

stream when the fluids arc injected into normal animals than 
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after their admmistntion to 'inimils in shod from hemorrhage 
These findings if shown to be true in all t>pcs of cxpcrimcnn 
shock, have dealt i severe bod\ blow to man) cherished e\ 
planations of the probable cause of the irreversible state tiat 
IS reached after the circulation has been at a critical level tor a 
sufficient length of time ... 

From these investigations it iniv be emphasized again V ) 
that the state of the blood pressure may not adcquatcl) re ect 
the circulating blood v olunic and therefore is not a re la e 
entenon of impending shod (2) that if hemorrhage has oc 
curred as a result of injur) or otherwise it ma) have een 
greater than suspected and much greater than the general ap 
pearance of the patient might indicate (3) that it is advisa e 
to proceed with the utmost caution in anesthetizing patien s 
who have sustained severe injunes since anesthesia mav pre 
cipitate shock m chose that have been injured severely or t a 
have had hemorrhage of considerable magnitude and (4) 1 1 
when whole blood or plasma is not available other fluids sue 
as isotonic saline solution should be given if severe hemorr age 
has occurred 

SHOCK PRODUCED BY INTESTINAL TRAUMA 

One of the most common methods of producing shock C'K 
pcnmcntally is bv intestinal manipulation and exposure 
the animal under some form of general anesthesia the 
intestine is brought to the outside where it is manipulated an 
left exposed The trauma is usually administered for a speci e 
period ranging from thirt) to forty minutes It has been the 
practice in this laboratof) to turn the intestines every rhir^ 
minutes after the initial trauma In addition to recording t e 
mean blood pressure changes of the concentration of nemo 
globm the hematocrit reading temperature or any other 
phenomenon mav be followed i l j i 

Using this method Seclev Mann and I studied the develop 
nicnt of shod in dogs under ether and under amytal anesthesia 
and combinations of the two agents The mean blood pn-ssure 
the concentration of hemoglobin and the temperature were to 
lowed With the animal under ether anesthesia shoe! which 
was considered to be present when the blood pressure decreased 
to and remained at or less than 70 mm of mercur) developed 
m about four hours and death occurred on an average about 
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two hours later At the time of the onset of shock the Uemo 
globm had concentrated to about 130 per cent the control 
hemoglobin concentration being considered 100 per cent In 
contrast animals under amytnl anesthesia reached the shock 
state m about eleven hours and thirty minutes and death oc 
curred about three hours later The concentration of hemo 
globm was about 88 per cent after anesthesia but was about 138 
per cent at the time shod was presumed to have developed 
With both anesthetic agents the rectal temperature declined 
several degrees before shock and death occurred That sodium 
amytal had a protective action against the development of 
shock m the presence of ether anesthesia was shown by com 
bmation of the two agents RecentH Bcechcr McCarrcIl and 
Lvans® have reported a confirmation of our findings but these 
workers failed to obtain similar results when the> produced 
shod bv traumatizing limbs A discussion of their results can 
not be made here 

Ivendncl compared the rate at which shock developed un 
der ether and pentobarbital sodium anesthesia using methods 
similar to those employed by Scclc> Mann and me and his 
results were strikingly similar Shod developed m about four 
hours on an average in the animals anesthetized with ether and 
in abour thirteen hours in those anesthetized with pentobarbital 
sodium 


Rccentl) m association with members of the Section on An 
esthcsia of the Clinic I have earned on a number of snidie^ 
concerned with anesthesia m traumatic shod Pender and I 


observed the development of shod by intestinal trauma m do s 
nder ether under pentobarbital sodium and under pentothal 
sodium anesthesia In the senes of dogs under ether anesthesia 
shod dev eloped m the shortest time m those under pentotha 
sodium m the next shortest time and those under pentobarbfwl 
sodium went into shock most slo\vl> and lived longest The de 
tails of the findings were m essential agreement with those ot 
previous studies in which ether and pentobarbital sodium w ere 
used In the series ot animals anesthetized with pentothal sodium 
as needed throughout the expenment shod developed on an 
average in about ten hours and death occurred about an hour 


Because of the growing importance of pentotbal sodium m 
military medicine and beisause it had been thought inadvisa e 
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to anesthetize patients with this agent when the blood contained 
K ^or^centrations of sulfanilamide Captain Hool of 

"k Corps United States Navy requested that a re 
search be carried out to test whether such precautions were 
necessary Pender Ashbum and I ® performed a senes of ex 
penments m which shod was produced in dogs by intestinal 
manipulation under pentothal sodium anesthesia alone and in 
ogs that preaiously had rccencd sufficient sulfanilamide by 
mouth to make the concentration in the blood 10 to 20 mg 
latter group lived as long as the animals whose 
ood did not contain sulfanilamide and shod did not develop 
more rapidlj m those that had received sulfanilamide than in 
those that had not received it 

Anderson and U assessed the value of various premedicant 
^ge7ns in delaying death produced by manipulation of the in 
estine of an ammal under ether anesthesia Three of the drugs 
ommonlj given before general anesthesia were observed mor 
d 1 atropine sulfate and pentobarbital sodium em 

P oyed singly or m combination Morphine sulfate when used 
one as the premedicant agent in doses similar to those used 
inicallj (0 25 mg per kilogram of body weight) was in 
doses of II to 2 0 mg per kilogram of body 
o/!f nni<' effecave Atropine sulfate used alone in doses 
^ per kilogram of body weight was equally effec 

'e while pentobarbital sodium alone was somewhat less ef- 
^ctive in delaying death than morphine (in large doses) or 
^ opine When atropine was combined with either of the other 
'o premedicant agents the results were about the same as those 
atropine alone In short under the conditions 
as ^ ^^^^P^^ments atropine sulfate appeared to be able to do 
much as or more than the other premedicant agents singly 
or combmed in delaying death 

COMMENT 

Th 

ab ^Sgestion has been made that one might learn more 
^^^^3nc shock if anesthesia could be omitted entirelv 
, aggers m his recent monograph has pointed out that 
^ sst esia simplifies the interpretation of cardiovascular re 
^^*ng dunng the production of traumatic shock and is 
ecu more of a help than a drawback to the investigator In 
•s opinion the ideal anesthetic agent for studies of shock is one 


P18 


HIRAM E ESSEX 


chit IS given mcrav ctiousl) that deers natural reflexes and 
cardiac action as little as possible that maintains even anesthesia 
for hours without readmmistration and that does not induce 
circuhtorv states that can be confused with shoch According 
to Wiggers these tnreni arc best met bv one of the barbitu 
rates combined with prcmeditinon n jrh morphine jth regard 
to the barbiturate I thoroughlv agree but I must reserve judg 
ment on the value of morphine since in our experience it was 
not of benefit combined w ith ether anesthesia except w hen gn en 
m relatively large doses 

It must he borne m mind that the ideal or perfect anesthetic 
igenr or combination of agents his not >ct been discovered and 
that all ancsrhcnc dnigs are panicularlv dangerous when ad 
ministered after massive hemorrhage severe mjurv or a com 
bmation of the two Spinal inesthesia may not reduce the cir 
culating blood volume but spinal anesthesia superimposed on a 
reduced circulaaOj, blood volume resulting from hemorrhage or 
m}ur> mav cause sufficient vasodilatation to mike the discrep 
anc> between circulating blood volume and the capicitv of the 
vascular system such that circulator) callapsc ma> ensue 

"nie point seems to bt well established that after intestinal 
manipulation shoe! develops more slowly and animals live 
longer under the barbiturates than under ether anesthesia It has 
been pomted out by Beecher and others’ tliar this fact does not 
necessarilv indicate that the barbiturates would delav the onset 
of shock m one who has been injured severely m other words 
the barbiturates are not recommended as a prophylactic for 
hock ith this position I am m complete agreement 

SUMMARY 

From a consideration rf certain experimental evidence it 
again emphasi7ed (1) that the state of the blood pressure ma) 
not adequately reflect the circulating blood volume and there 
fore IS not a reliable enrenon of impending shock (2) that n 
hemorrhage has occurred as a result of injury or ocheniise it 
may hav e been greater thin suspected and much greater thu’ 
the geneni appearance of the patient might indicate ( 3 ) that 
It IS advisable to proceed with the utmost caution in anesthefir 
mg patients who hive sustained severe injuries since anestncMa 
may precipitate shock in those who have been injured ' 
or who hive hid hcmorriiage of considerable magnitude j 
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that when whole blood or plasma is not a\ 3 ilable other fluids 
such as isotonic sahne soluaon or solution of acacia should be 
given if severe hemorrhage has occurred (5) that the barbit 
urates are mote elfecti\e m dcla^ mg shock and death than ether 
anesthesia when shock is produced b\ intestmal manipulation 
j j administration of the barbiturates is not recom 
mended as a prophylactic measure against shock to be used for 
^ (d) that the presence of therapeutic concentrations 

0 suifamlamide m the blood of dogs did not produce any un 
toward effect when the animals were anesthetized with pento 
t ai sodium (7) that atropine was more effective as a premed 
leant tha^n morphine or pentobarbital sodium m dclaving death 
under the conditions of the experiments on shock m which 
these drugs w ere used 
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pr mary hyperthj roidism imulat 
ing June 772 
wounds April 483 
Heat application in shock Apnl 3’S 
Heels acquired defects plastic repair 
Aug 1034 1053 

Heidbnniw infant resuscitator Feb 80 
81 

Hemarthrosis traumatic of knee 
Apnl 498 

Hematoma epiperiosteal os f>ing of 
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knee joint oss fymg epipcnosteal 
hematoma Feb 192 
semilunar cartila e lesions Feb 
188 April 501 503 504 507 
tumors Feb 199 

krida approach to knee joint Feb 20’ 


Labor analgesia and anesthesia in Feb 
74 

in cardiac Feb 42 
in home Feb 48 

conduct of in cardiac patient Feb 


41 


in home Feb 45 
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THE TREATMENT OF BURNS* 

HENRY N HARKINS MD PhD FACSt 

Burn treatment is a subject of ever increising importance 
The high incidence of bums among battle casualties m the 
present war needs no re emphasis The very importance of the 
subject ho\\e\er has led to so many new and recent modes of 
therapj, that there exists a need for clarification at this time 
of the general principles of bum treatment Onlv by a clear 
understanding of such principles can a logical choice of ther 
2py be made m any particular bum case 
for convemence the treatment of burns may arbitrarily be 
divided into four phases as follows 

I General treatment of the burned patient 

II Local care of the bum wound 

ni Early plastic care of granulating surfaces (in third degree 
bums) 

IV Late plasuc care of dcformioes 

In this paper only the first three of these phases will be dis 
cussed This is done because these three elements of bum treat 
ment should be performed concurrently and conjointly one is 
not complete without the others and two of the three alone are 
not enough and because the> must often and preferably should 
be performed by the same surgeon In other words for proper 
of a severe bum the general care local care and early 
pl^tic care should be made to flow smoothly one into the 
other Dela>s between them arc dangerous Good local treat 
inent without adequate general care may lead to a clean wound 
but a dea d patient Similarl> proper early care w ithout prompt 

Division of General Suigcry Henry Ford Hospital Detroit 
Henrv Ford Hospital Diplomatc of the Atnencan 
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grafting of granuhting surfaces is like doing a cholecystectomy 
and then forgetting to close the abdominal wound 

Contrariwise the hte plastic correction of bum deformiucs 
and scars once the granulating surface is healed should often 
be delayed several months is usually not urgent can wisely be 
perfonned bv another surgeon perhaps thousands of miles 
aw aj and is a separate chapter m the care of any particular burn 
patient 

More detailed consideration will now be given to the co 
ordinated applicmon of the first three phxses of burn treat 
ment 

I THE GENERAL TREATMENT Of THE BURNED PATIENT 

The general treatment of the burned patient is of extreme wn 
porrance Three complications are to be prevented and treated 
namely bum shock bum toxcima and burn sepsis Of these 
three the treatment of shock is probably the most essentia! but 
toxemia and sepsis should not be forgotten The value of ad 
renal cortical extract in the control of toxemia is still unproved 
but adequate amounts of glucose and proton to protect the 
liver are of definite help Certain local treatment? such as tan 
me acid cspeciallv m jelly form may increase the tendenev to 
liver necrosis Crb Morganand Farmer (1943) reporcedananaly 
SIS of sixty one bum necropsies Forty one of the patients had 
been treated with tannic acid and of these twenty five (61 
cent) showed definite liver necrosis at necropsy Twenty of the 
patients had not been treated with tannic acid and of these none 
show cd definite liv er necrosis at necropsy The control of sep 
SIS IS especially aided bv the sulfonamide drugs but probabh 
far more important are the prophylactic measures which include 
cleanliness and aseptic local care as will be discussed later 
Except when the patient js voromng sulfonamides can be 
taken by mouth and if the presence of nausea mal es it neces 
sary they can be given parcnterally Standard ind empioc 
methods of treating shoe) have some value but should not de 
lay the all important administration of plasma or plasma sub 
stitutes Elev ation of the foot of the bed oxy gem 
rest, quiet and conservation of body heat are all of value 1 
application of external heat may prove detnmental as show 
bv Blalock and Mason (1941) 
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Administration of Plasma 

In the early stages of hum treatment the control of shod 
IS all important as shown bv Lee Elkinton and Wolff (1941) 
and others This penod usually includes the first thirty sl\ hours 
m severe burns Bum shock is essentially, even though not en 
tirelyr due to the loss of blood phsma from the weeping burned 
surface and into the damaged burned tissues Consequently 
efforts should be made to control the loss of plasma and to re 
store the blood volume by an amount of plasma equal to that 
already lost Crystalloid solutions (saline, glucose Ringers 
solution etc) are of only temporary value in this respect as 
they tend to leak out of the injured blood v essels Whole blood 
IS useful but the erythrocytes arc of no value at this stage of 
burn treatment and mal c blood typing and cross matching 
necessary Plasma is lost and plasma should be restored Elman 
h 01^ analyzing seventy eight fatal cases of bums 

that failure to use plasma transfusions at all or m inadequate 
amounts was one of the chief factors contnbucing to early 
mortality 

Of especial importance is the mmunt of plasma that is given 
t IS no more logical to give every burned patient just one pint 
of plasma than to give every diabetic patient just 10 umts of m 
^ T u cases several liters of plasma may be needed 

and the amount should be calculated bv two methods devised 
> the author (1941 1942 and 1943) To perform such a calcii 
anon once is not enough anymore than to give one dose of 
insulin is sufficient to last a diabetic patient several davs In a 
severe bum plasma tends continuou^lv to leak out of the dam 
“iged blood vessels for at least thirty six hours In severe cases 
f IS loss may be over 500 cc of plasma per hour and may con 
nnue at this rate for several hours The administration of plasma 
as nothing to do with stopping this loss it merely affords a re 
P acement of that amount which is already deficient Hence, in 
there mav be a necessity for repeated observation 
0 t e blood concentration for example every two hours the 
tst twelve hours every four hours the second twelve hours 
SIX hours the third twelve hours In each instance the 
. *^^ted amount of plasma should be given After the first 
itty SIX hours death in bums is usually due to other causes 
man shock 
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Calculation of Plasma Dosage— The authors formulas 
for the calculation of plasma dosage are as follows 

1 Hospital Method laboratory facilities are avail 

able the simplest technic is to gi\c 100 cc of plasma for every 
point the hcmatocnt is above the normal of 45 This method 
applies to adults for children the amount of plasma is calculated 
proportionately according to body weight with the average 
adult weight set as 70 Jalograms If the plasma protein level is 
below normal this method gives too low a value In such a 
case an additional 25 per cent of the calculated amount of 
plasma should be added for every gram the protein level is be 
low 6 gm per 100 cc When hemoglobin determinations rather 
than hemaiocnt readings are available 50 cc of plasma should 
be given for every point the hemoglobin is above the normal 
of 100 Likewise when red cell counts arc the basis for calcula 
non 50 cc of plasma should be given for every 100 000 the red 
count exceeds the normal of 5 000 000 

2 First Aid Method —In some emergencies plasma is si ad 
able but laboratory facilities for calculating «s dosage are not 
In such instances a knowledge of the Berkow formula for 
calculating relative skin area has a direct appheanon With a 
known extent of skin area burned the simplest technic is to 
give 50 cc of plasma for every per cent of the body surface 
affected by a deep (blistering) bum This method rougW> 
gives the enure amount of plasma that will be necessary this 
amount should not be administered all at once but according 
to the following sdicdule one third the first two hours one 
third the next four hours and one third the next si\ hours 

H LOCAL CARE OF THE BURN WOUND 

Local care of the burn wound should be carefully correlated 
with the general management of the burned patient Local care 
IS difficult and requires meticulous technic so that it almost 
might be said that more important than the treatment which is 
chosen is the way m which it is applied In the author s recent 
book on bums (1942) over eighty methods of local treatmen 
were listed testifying to the confusion that exists in this branc 
of tlierapy In general most of the popular remedies can e 
classified under three heads 
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1 Tanning Agents Tannic acid spra> tannic acid jelly tairac 

acid baths tannic acid sihcr nitrate gentian ralet, gentian 
tiolet siUer nitrate triple die ferric chlonde an 
green sulfadiazine spra> etc 

2 Washing Methods Saline baths water baths Bunvan envei 

opes saline dressings etc 

3 Ointments Vaseline gauze scarlet red paraffin sprat etc 

These may be applied with or without the use of sultonam 
ides or of pressure 


So mam of these remedies have been discussed m previous 
amdes (Hamilton 1942 Harkins 1938 1942 McClure ana 
Lam 1943, and others) that only five of them will be consi 
ered m detail here This does not mean that certain other 
methods are not equally deserving of consideration as are some 
of those discussed but merely that all of the latter are the focus 
of attenuon at the present time 


I Tanme Acid Silver Nitrate 

Introduced by Bettman (1935) this method has the advan 
lage of quick tanning and simplicity The speed of action has 
long been recognized as a valuable means of stopping early 
fluid loss but Its advantage in preventing the absorption of 
tannic acid products (tannates’) has only recentlv been recog 
nized This method produces a tan m a matter of minutes or 
even seconds thus having an especial advantage in wartime 
Those clinics which have used tannic acid jelly or baths over 
a long penod of time for the treatment of major bums have re- 
ported an unusually high incidence of fatal hi^er necrosts This 
mav be because the absorption of tannic acid or its products is 
increased by the prolonged exposure to the substance in a 
form Liver necrosis following bums was first recognized by 
Wilson, iMacgregor and Stewart (1938) Other papers on this 
complication appeared by^ Belt (1939) iMcClure and L^|^ 
(1940) Buis and Hartman (1941) Boyce (1942) Mells 
Humphrey, and Coll (1942) and bv Erb iMorgan and Farmer 
(1943) Wells and his associates iioc cit) were the first to 
demonstrate that tannic acid play cd a role m the production oi 
this syndrome Forbes and Evans (1943) in cvpenmental ob 
scnations on rats using tannic aad subcutaneously found den 
nite evidence for a hepatotoxic action of this substance 



On the other hand tanmc acid and siHer nitrate m combina 
Cion seem to give little danger of absorption if not repeatedly 
and unncccssanl> applied fhe nse of tannic acid jcHy m the 
creatmenc of major bams has proved dangerous bur tannic 
aad silver nitrate has ^iven good results in the hands of those 
accustomed to its use (Penberthy and Weller 1939 Glover 
and Sydow 1941 and Farmer 1943) 

2 Sulfadiarme Spf«y 

This method of burn treatment uas first introduced bj 
Pjckrcll (1941) -uho used a 3 per cent solution of sulfadiazine 
m 8 per cent methanolammc Such a solution is almost odor 
less has a bitter taste does not stain and will nor injure shm 
mucous membranes or granuhrmg surfaces Pickrell reported 
good results m rhe trcacmenc of fifteen mijor and 100 minor 
bums and stared We fee) confident that regirdless of bow 
often the spray is applied it does not coagulate or destroy 
normal tissue The method of applying the solution is easily 
remembered it being sprayed on cv cry hour the first da> t\ tty 
two hours the second day cverj three hours the third day and 
every four hours the fourth day Observation of the blood 
sulfadiazine level attained is desirable 

Coloviras West and Armour (1942) reported on a senes or 
bums treated by the use of ibc sulfadiazine spray They con 
eluded that the advantages of the method arc I The duziae 
spray has a high chemotherapcufjc actn icy against both 
positive and gramnegame organisms commonly infecting 
bums 2 Ease of management is a conspicuous feature of the 
method 3 Pam is relieved eirl> m the treatment (15 minutes) 

4 The eschar a solidification of the vehicle rather than ® 
cipitattofi of surface proteins can be adjusted to any d^P^ 
by varying the imount of spny applied and the 
eschar is soft pliable translucent and not easily craCKed 5 
use m bums of the face is not contraindicated m the 1“^ 
There is a low tovicity with use of the drug 7 As a result 
length of hospitahzatjon might be shortened On the ot ct 
hand ColovirasS West and Armour list the following 
vantages of the method 1 The eschar is relatively ^ 
formed 2 Possible toxic reaction with use of the drug 
involving large areas of body surface 3 As w^th other e 
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methods of treatment grafting is impeded Rothman, Tamcnn 
andBullowa (1942) reported favorably on the use of a 2 5 per 
cent solution of sulfadiazine m 8 per cent triethanolamine Picl 
tell himself (1942) recognized certain of the disadvantages of 
the aqueous sulfadiazine solution, stating ‘ However this solu 
tion, when used on burned patients had several disadvantages 
Since it vv as an aqueous solution the drying time was slow as 
compared with other forms of treatment and the film formed 
over the burned surface vv as thin and fragile 

3 Sulfonamide Film 

In an attempt to overcome the objections to the iqueous 
solution, Pickrell (1942) added methyl cellulose In some cases 
the solution was spraj cd directly on the burn vvound m others 
'V preformed film was applied The prefonned films discussed 
b) PiclxTell m this paper were made in the following manner 
An emulsion is prepared containing 3 per cent sulfadiazine or 
3 per cent sulfanilamide 2 5 per cent rncth) 1 cellulose (Dow 
methocel— 15 ccntipoise) 3 per cent triethanolamine and 0 5 
per cent sorbitol with 50 per cent alcohol or acetone added to 
mike 100 cc The resulting emulsion is sprayed on a smooth 
horizontal glass surface allowed to dry, cut into sheets of the 
desired size and sterilized b) dry heat The film contains about 
35 to 50 per cent sulfonamide Pickrcll used these films on burns 
in a senes of about fifty patients Preliminaiy cleansing of the 
burned area was followed bv the application of the film cov 
ered in turn by a gauze pressure dressing This dressing is left 
in place for several days Later PicI rell (1943) used a fluid 
sulfadiazine film of the following composition 

T" Sulfadiazine 

’y 2 ammo 2 methjl l 3 propanediol 
7 5^^ Methocel (25 cps ) 

0 Aerosol OT 
0 1^ Sodium benzoate 
Water to mal«c lOO cc 

A Similar solution can also be made without the propanediol 
Diher films arc being experimented upon by this author Adams 
md Crawford (1942) reported that they have been using some 
'\hat similar films 
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Clark Strakosch and Levea (194'^) after testing the action 
of sulfonamide films in ten cases of burns seen at the Ancker 
Hospital St Paul decided to impregnate the films in \ anous 
cloth fabrics T-hese authors used such prefabricated escharouc 
bandages in a senes of experimental burns on rabbits They 
discarded the ordinary films not contaimng cloth m fa\ or of 
the above described bandages with embedded fabnes since 
the films Without such fabnes tore coo easily when wet dis 
solved too rapidly on the wounds necessitating frequent re 
new als and w ere not as flexible and adherent 

Andrus, Nickel and Schmclkcs (1943) treated a senes of 
ten burns five of which were severe enough to cause the pa 
tient to be hospitalized w ith buffeted sulfanilamide film The> 
stated Apart from the good clinical results obtained m these 
ten cases the obv lous adv antages of this form of treatment are 
ics case and rapidit) of application Given the sudden incidence 
of a lat|i;e number of bums (on board a ship for instance) this 
membrane can be applied quid ly and easily and can be held m 
the proper position bv a drv dressing placed ov er it The mem 
brane can be applied by any one trained m first aid It obviate? 
the necessity of apply mg ointments salve or jellies If it is de 
sirable to remove the membrane it need merely be moistened 
with sterile water or solution of sodium chloride Another prac 
tical advantage of this medication is that the material used for 
It IS light and not bull \ A few grams of the membrane rcplsces 
bull > and heavy containers This aspect may be of promiwn^ 
importance when shipping space is scarce 

4 Pdfaffin Spray 

This method of treatment was introduced by Barthe de Sand 
fort just a few months before World War 1 Possibly because 
of the timeliness of the report this w as a favorite dunng that 
war Later it became less popular although a few men such as 
Sherman (1938) continued this treatment and were well satis 
fied with the results 

Recently Pendleton (J94'> 1943) of the U S Navy has re 
vived the use of the paraffin spray modifying it to 
sulfanilamide pow der and cod hv er oil T lie formula of 
cons open air paraffin wax spray treatment for all types o 
burns is as follows 
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IJ Paraffin wax 
Petrolatum 

Liquid petrolatum (hea\7) 

Cod liver oil 

Sulfanilamide powder 

Menthol 

Camphor aa 

Oil of eucahptus 


670 gm 
250 gm 
150 gm 
SO cc 
50 gm 

1 gm 

1 cc 


This mixture is warmed usuall} oier a 2>-w Ut g o c a 
sprajed directl} over all freshh burned surfaces Onl> a t 
layer is applied not the thick carapace that was ^ 

the original ambnne treatment No dressings ire applie o\ er 
the wax Portions of it may be removed and a new coating re 
applied Two special features of the after care as use > 
Pendleton seem to be of especial \alue The first of these is t c 
use of a chair m a bathtub combined with cleansing the urn 
w ith a hand bath sprav for fairly ill paaenrs This method o v i 
ates the contamination of dean areas such as occurs dunng a 
bath The second is the use of the show cr bath m all cases 
which this IS at all feasible 


5 Ointment Game — Pressure Dressings (Koch Method) 

Ointments have been applied to burns for a long time but 
their combination with sulfonamides or pressure has been mu 
more recent Brown and Blair (1935) had alrcadv desenbea 
the importance of vaseline gauze pressure dressings in t e 
preparation of granulating surfaces for grafting while oc 
himself and others had used such a method for dressing 
or grafts for some time An application of 
bums themsehes was made by Koch (1941) The me 
essentially im olv es three steps ,, 

First Step Washing of the bum 'L.oiind This shoul e 
with white soap, water and soft cotton cloths or absor ent co ^ 
ton The techmc requires extreme gentleness and w 
mg under stenle precautions including the use of mas a 
gowns as well as aseptic technic This cleansing shimid e o 
ough but gentle enough so that general anesthesia is 
necessary 

Second Step Application of a Maud ointment gaiue n mc« 

cases a fine mesh gauze is used which is impregnate witi o 
of the following substances 
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Zeroform gauze (Koch 1942) 

Vaseline gauze (Sikr and Rwd 1942) 

T\vent> per cent sulfathiazolc emulsion jn aquaphor gauze 
(Dragstcdc 1941 Allen Owens t vans and Dragstedt 1942) 
Sulfathiazolc emulsion (MGH formula) (Gurd 194'’) 

Scarlet red gauze (Romcnce 1942) 

Boric acid ointment gauze (Qiurchitl 1942) 

It w ould seem that the exact nature of this g,au 2 e is of secondary 
importance to the carrying out of the other principles imolved 
m the roerhod 

Third Step Applicauon vid tmintenance of uniform pres 
sure This is possibly the most impornnt feature of the technic 
A buffer and distributor of pressure is essential and for this 
purpose generous amounts of sterile mecharncs waste ate 
needed This matenal is cheaper than sea or rubber sponges 
Over the entire dressing elastic bandage is applied These band 
ages may be used more than once but m some cases elastic 
adhesive is preferable as it more certainly prevents sbpping 
Such a dressing should not be changed for from seven to 
twelve or even fourteen days In some instances splints afford 
additional immobilization 

riie Koch method has been described by Sder (1941) Allen 
vnd Koch (194^) Siler and Rcid (1942) and others and bj 
Gurd and issociates (1942) m a modified form Not only is 
the local wound well dressed and protected from infection but 
the action of the pressure cuts dow n the plasma loss This pre 
V ention of plasma loss includes partly chat usual/) occurring as 
weeping from the surface but especull) that into the damaged 
tissues 

Practicall) all those who have used this method have been 
favorably impressed with the results Using a standard depth 
dermatome gnft donor site m human beings as the test objects 
Hirshfeld Filling and Maun (1943) found that donor sites 
heal more quid ly with less discomfort when treated by vase 
line gauze than when treated by tannic acid and that tanning 
agents produce extensive tissue damage to the dermis to lorm 
the eschar w hile vaseline gauze produces a minimal 
Meyer and Gradman (1943) compared the results with su 
diazme spray (3 to 3 5 per cent in 8 per cent 
and with nonadherenc pressure dressings (Koch metho / 
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equal portions of the bums of fi\e patients The results ^^^th 
the nonadherent pressure dressings were almost uniformK bet 
ter It would seem that one of the advantages of the method is 
that an> suitable coating could be applied to the bum under 
the pressure dressing This might include the sulfonamide films 
or even paraffin wax But in general the use of a protective 
covenng pressure and immobilization are the essential features 
of the method 

III EARLY PLASTIC CARE OF GRANULATING SURFACES 

Such care involves especially the use of a suitable definitive 
treatment for the onginal bum so that the first grafnng wall in 
general not be delay ed beyond the fifth \v eek Third degree 
bums are by definition those which produce granulaong sur- 
faces Unol these surfaces are healed the patient is the subject 
of continued hemorrhage and plasma loss he is in constant dan 
ger of all sorts of septic complications and the longer the 
granulations remain the worse will be his cosmetic and func 
tional deformity In all cases the so called pnnciple of closure 
of the w ound should be earned out As long as a granulaong 
area is present the burn is not healed and the w ound is not 
closed As already stated in the realm of abdominal surgerv one 
would not think of attempting a cholecv stectomv if he did not 
know how to close the abdomen Similarlv no phvsician should 
treat severe bums who docs not know when and how to graft 
skin upon the resulting granulating surfaces Any bum granu 
lating surface more than 2 inches in diameter or which appears 
to require more than three additional weeks to heal should be 
skin grafted Skin grafting of bums is most simply done w hen 
using the Padgett Hood dermatome In the authors service 
at the Henry Ford Hospital over 150 dermatome grafts have 
been taken during the past three years for one purpose or an 
other a good share of them for skm grafnng of bums The 
use of the dermatome is shown m Figures 341 to 342 

1 he use of v aseline gauze and pressure dressings is not con 
nned to the early care of bums This method not onlv serves 
'ery well to prepare granulations for grafting but also with 
practically no changes acts as the ideal dressing for the grafts 
uunnu the all important first few da\s after their application 
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a^illar} coniracnire cwung four months after third 
ni.f.,,. A aged n%o tears Three 

trar-ri,^- graftings ttcrc done and it is of interest that the site of the con 
mn/'h bum This made the subsequent plastic procedure 

Hfrm Result nine dajs after combined 7 plast> and insertion of 

dermatome gnfts at ends of Z Bum receited on 5/5/42 Z plasu on 10/15/42 
L tinal result six tteeks later on December 7 194-» 







Fcg S-IJ -A Rear \ic v of contractures of popliteal fossae This raan E E 
«ged rftrtj'fouf was fumed m childhood n enty eight years before No 
stin grafting procedure was ever done and the patient % as never able to ex 
tend nis leg fully This t an example ot a necle ted burn B Late al ' ew of 
same 




A B 


Fig 345 —A Rear view of result after dermatome grafts The scar s 
remoted and a dermatome graft was appled to the left popliteal fossa on 
5/'’/4'’ and a similar operanon done on the npht s de on 5 9'4 B S de \new 
of same 
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Fg J46-^ D fsal e f bum J hands of I P as s en 
1942 s X months ftcr banN pnryskn graft ne as p rformed 
or ginal treatm nt g n il pat ent a mal aged tJ irr thr t ^rs 
other hosptal ncludcd rf lo^ aj^lcaton of ferr H rid ihe 
the rime of rhe abo p cture r lud d matJ cd In an n n m . 

the fing n. doe to th tb ck^n s nd nelast c t). of the s r * riresent 

quite s ST liar to the so caJlcd a ns burn hch s onmn n p 


ar 

B Patterns used 
g«ft ng pfocedores 


n secondarj ska graft ng on rght i 
er done but rfi above p cture dep cts tft 


Sereral sk n 
third sacb 
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tig 347 —^ Result in case of 1 P on Febniarj 19 t%vo months later The 
afro%\'s denote the r«o grafts described m Fig 346 B B Another vle^v of 
same 


' hich insohed excision of the scar and applicauon of dermatome grafts to 
the dorsum of the index middle and ring fingers of the right hand and the 
lateral surface of the nqht thumb and x nst These grafts were taken at a 
depth of about 0018 inches (a) Scar removed from three fingers (l>) Scar 
removed from thumb and wrist (a) Gauze pattern of resultant raw area on 
fingers (b ) Gauze pattern of resultant rav area on thumb and v nst (ii") 
Gauze pattern of size of donor area after removal of dermatome graft for 
finqcrs (b ) Same for thumb and wnst Top right excess donor skin tnmmed 
aw av 
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J48 — ^ Rglit 5 <Jcd sVin shortmnif m a ^irl of e tl teen ^eirs This 
1 D MM aged eighteen \cars \ as birned fo nc n \e rs pret ously 
the age of four )c ts SI. n grafting % as d n ten j ars ago but «h n the 
^0 c picture vas tahen a raw area \ as still pre nc o cr the r ghi trngh 
^Th s s an example of a neglected burn 

B Result se en montl s later after four graft ng proc dures The a U has 
been p rt ally repa red and nuj nc d f rther tr atnent The most r marVaUe 
feature of the result ho ter t$ that the I stance aft \ hi I nov measures 
18 inches \ as forme ij occupied by the t\ o segm nts of scar sk n faemeo 
the three skm gr fis A B and C Th s old scar skin m asures only 8 n Us 
Thus 8 n hes of skin vas ccupytng the d st nee no v occup ed by 18 m hes 
iSo sea has been excised the tJree elhptcal grafts A B and C merely hil n 
rela mg me s ons 
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picrate ointment m another hospital 

B Donor areas on lower legs Because the thighs had been utilized b) 
four pretious grafting procedures on 6/^0/4 the caKes and shins were used 
for taking six dermatome grafts four of which are seen in the abote picture 
the other t\ o being on the postenor surface 

C Final result six and one half months after turn Seven skin grafting 
procedures \ ere performed 
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SPECIAL BURNS 

A few special remarks on two common types of chemical 
w ar bums may be apropos at this time This is not because these 
bums are of especial frequency although neither of them are 
rare but because of new ideas concerning their management 
VVe will now consider first magnesium burns and second 
phosphoms bums 

Magnesium Burns 

These represent a type of bum especially common among 
war workers m factories and among civilians struck by m 
cendiary bombs Magnesium is clarified as a light metal (as 
are aluminum beryllium and others) and the resultant bums 
are entirely different from those caused by heavy metals (iron 
copper 4inc and their allov s) Bums caused by heavy metals heal 
rapidly and their extent is dependent upon the amount of tissue 
destroyed by the heat of the metal at the time of the burn 
Magnesium burns on the other hand produce ulcers which 
even though originally smalt may graduall> enlarge to form 
extensive lesions over a period of weeks According to MiUon 
and Egcberg (194^) the floor of the ulcer is irregular and 
made up of several reddish brown small raised areas called bj 
some writers granulomatous tubercles The edges are not 
punched out and they are not vet) painful McCord Prender 
gast ^^eek and Harrold (1942) performed expenmenfs on 
white rats and rabbits introducing magnesium allo> The) 
-^concluded Light metals and particularly magnesium on con 
ict w ith aqueous fluids liberate a gas both in the body and m 
^itreo Puncture wounds from metallic magnesium or some 
✓4Uo\ s may because of the phenomenon just mentioned lead to 
mjurv of a type more severe than ordinary foreign bod) m 
Junes Under expenmental conditions less than 100 mgms of 
metallic magnesium produced within 24-36 hours single or 
multilocular gaseous tumors yielding on puncture near to 5 
cubic centimeters of gas Initially the gas li believed to be 
hydrogen but through diffusion and admixture other gases 
come to dominate the chemical analysis The clinical picture is 
one of chemical gas gangrene or necrosis Actual human expen 
ence in the United Slates is bmited or at least not known to 
have been published but m case of puncture wounds unfai 
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ingly It becomes the duty of the attending physician to remove 
all poruons of the gas liberating magnesium 
■\\ilson and Egeberg (1942) based their clinical advice on 
the above cited work of McCord and his associates and pointed 
out that at first much of the magnesium is on rather than be 
neath the skin Hence scraping the outer layers of skin off 
under novocain anesthesia m cases of superficial magnesium 
burns represents adequate treatment These authors point out 
that m some cases the magnesium particles may be disseminated 
by way of the lymphauc system, thus they saw one man with 
a burn of the first joint of the nght thumb m two or three 
weeks a lesion developed on the midforearm 

Although none of these authors suggest it the probability 
presents itself that magnesium bums when treated m a well 
equipped hospital offer an ideal application m properly selected 
cases for the method of pnmary debndcmenc with immediate 
skin grafting Especially is this true since most magnesium bums 
are small thus in Wilson and Egeberg s senes the largest bum 
was 2 inches in diameter 

I’hosphorus Burns 

The subject of phosphorus bums has been covered m the 
authors recent book on bums (1942) The review by Rabmo 
witch (1943) represents the recent advice of the Canadian 
Government and is an excellent presentation of the subject 
Rabinow itch divides the treatment as follows 

(a) Ttrst Aid Treatment —This is based on the fact that 
phosphorus gives off phosphonc acid while it burns and the 
phosphonc acid causes the skin to bum Advantage is taken of 
the interaction between copper and phosphorus to form non 
Igniting black copper phosphide The skin is flushed with 
water the particles of phosphorus picked out as thoroughly 
as possible and if a\ailable a warm solution of baling soda 
applied (The water dilutes the phosphonc acid the alkali new 
trahzes it ) Finally an application of 1 per cent copper sulfate 
solunon will precipitate the small particles of phosphonis or 
serve to make more visible the large particles so that they can 
be more easily removed Copper sulfate docs not destroy large 
particles of phosphorus Oils and grease should not be applied at 
this stage because if not all the phosphorus is removed the oil 
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Will dissolve it and facilitate its penetration into deeper struc 
tures 

(b) Medical Treatment -This depends on the availability of 
the Afferent inactivating agents and includes the use of (1) 
sodium bicarbonate or dilute carbonate (2) alkaline powder 
mixture (magnesium o\ide {heavy} 10 parts borax 5 parts 
and sodium bicarbonate 85 parts) (3) copper sulfate soluuon 
and finally (4) oil soluble copper preparation This prepara 
Don developed by the Impenal Chemical Industries Ltd has 
the follow mg composition 


Copper oleaie 

IS gm 

Tnchlorethylene 

gm 

TurVev red oil 

25 gm 

Surg cal sp ru 

15 gm 


The copp r oJwfe s Jssoived in ihc mchJo/ thvJene The Turkey red oJ 
(suHonited casi r o I 70 p t cvm ammoma finished) i then incorporated 
mo the mixrvire an] the alcol ol (denanj td alcohol unpvnd nzed com m 
mg VA ounce of castor oil and \j6 dracm bone acid to a pint) u add d to 
the final m xtutc The final s lution is deep blue green in color and p rfectly 
h mogeneous 

This solution is applied and then after thorough inactivation 
of the phosphorus the emulsion is washed away with tepid 
vv atcr sodium bicarbonate paste is applied and finally the de 
finmve treatment of the bum performed Tannic acid seals m 
the acid products and is not suitable but bland ointment dress 
mgs vvorl well 

In Great Britain the Ministry of Health (1943) issued m 
strucuons for the care of phosphorus burns \\^ile these seem 
more elementarv than those of Rabmowitch quoted above the)' 
'w ill be listed at this time 

iREATAirXT OF PHOSPHORUS BURAS AS RecOMMFVDEO TV THE 

Mimstrx ov Hcaltii Great Britaia 
At the Incident 

1 Applv water immediately to the affected part to 

any burning phosphorus and to keep the area moist (water 
from the water bottle may be used for this purpose) 

2 Applv a clean mines dressing or clean lint or clean cloth 

soaked m water over the burn Whatever dressing is used i 
must be kept wet as otlierwise it may burst into flame 
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3 With the Met dressing m place the casualrv if a sitting case 

or able to Malk should be convened or directed at ones 
to the nearest first aid post or hospital for further treatment 

4 Stretcher cases must be sent direct to a hospital Mith the least 

possible dela> To ensure immediate attention at the hos 
pital these casualties must be labelled and the label marked 
with a P The attention of the ambulance attendant must be 
draM n to the case 

At the First aid Tost or Hospital 

1 Immerse the affected part m water or if sufficient water is 

not available appl> a mines dressing soaked in w ater Keep 
the dressing wet until the following treatment can be 
applied 

2 Thoroughly flood and wash the affected area with bicarbonate 

of soda solution (roughU two tablespoonfuls of the powder 
to a pint of cold tap water) Pick off with forceps any 
obMous particles of phosphorus disclosed by evanunation 
in the dark (phosphorescence) 

3 Swab the affected area with a 1 per cent solution of copper 

sulfate which will coat any remaining phosphorus par- 
ocles with a dark deposit of copper phosphide Remove 
with forceps or gauze as much of tlus as is possible wthout 
damaging the tissues 

4 Immerse the affected area m the bicarbonate of soda solution 

for a prolonged period The duration of this soaking de 
pends upon the size and depth of the bum— i e small bums 
one half hour large bums one to u\o hours If immersion 
IS impossible keep the stcnle dressing repeatedly wetted with 
the bicarbonate solution 

5 Finally re examine the bum m the dark for phosphorescence 

If this IS not present, dress as for an ordinary bum If there 
is still any doubt about the presence of phosphorus dress 
the bum four hourly with lint soaked in sodium bicarbon 
ate solution (2 tablespoonfuls to the pint of water) and re 
tarn the patient (if at a first aid post) 

No Oils or greas\ Lessings and no tannic acid triple d\e or 
brilliant green must be used in the treatment of phosphorus 
bums so long as any trace of phosphorus remains in the 
tissues Oils and greases are soU ents of phosphorus and 
their use while it is present will cause risk of poisoning from 
absorption 
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CONCLUSIONS 

1 Bum treatment should be a continuous process with corre 
lauon of the general local and skm grafting phases 

2 General Treatment —The control of shod and of sepsis 
are most important The chief item m the control of burn shock 
IS the administration of adequate doses of plasma The ncces 
sar> dosage of plasma for an average swed adult can best be 
calculated b\ giving 100 cc of plasma for ever> point the 
hematocrit evcccds the normal level of 45 In serious cases re 
peated calculations must be made and the required dosages 
gi\ cn at short interv als during the first thirtv si\ hours follow 
mg the bum 

3 Local Treatment —1^0 matter what method is chosen the 
application of sound surgical pnnciplcs and meticulous technic 
are essential 

4 Tarly Phttic Care —In all third degree burns tbe resulting 
granulating surfaces should be skm grafted as earU as possible 
The firec grafting of skin m a bum which requires an> at all 
should seldom be postponed bc>ond the twent\ eighth dw 
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TECHNIC OF GASTRIC RESECTION FOR CARCINOMA* 


LAWRENCE S FALLIS MD FRCSf 

Larlier diagnoses and more radical operations are the only 
methods of increasing the present day deplorably small number 
of fi\e >ear sunivals follow ini, resection of gastric carcinoma 
A stud> of the case histones of our own patients who are ali\e 
and w ell fi\ e ) ears and more after operauon for stomach cancer 
bnngs out one point of great pracncal importance, \iz the 
ulcer cancer relationship Fully 75 per cent of the five > ear 
survivals occurred m the group of paaents m which the gistro 
enterologiST the roentgenologist and the surgeon were unable 
to make an all out diagnosis of carcinoma It is obvious thwn 
that a more radical approach to gasinc ulcer will increase the 
number of patients in this group Some of the operations now 
performed for gastnc carcinoma are too limited m their scope 
to be designated as radical procedures An adequate operation 
for cancer in anv location implies removal of the growth and a 
generous margin of healthy nssuc together with as much of 
the lymph drainage vessels and nodes as is practicable Alanv 
partial gastrectomies for carcinoma fall short of this goal by 
failure to remove all of the great omentum and by failure to 
ligate the right gastnc epiploic and left gastric arteries at their 
sources of origin These technical points will be considered as 
the V anous steps are outlined 

PREOPERATIVE PREPARATION 

The importance of adequate preparation for operation can 
not be overstressed Restoration of water and electrolyte bal 
ance correction of existing anemia Vitamin C administration 
and protection of the liv er b\ Rav dm s* high protein high 
carboh y drate low fat diet are essential features of the preopera 

From the Department of Surgery Henry Ford Hospital Detroit, Michi 

t Surgeon m Qiargc Disision of General Surcery Henry Ford Hospital 
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nve regimen Mechanical cleansing of the stomach bv repeated 
gastric lavage vvich bicarbonate of soda solution is necessarv to 
remove the e\ccssive mucous secretion produced by the ever 
present chronic gastritis Hus mucus can be removed onlv bv 
the lai^e gastric tube since the lumen of the Levin tube is too 
small In an effort to cut do\\n the number of organisms pres 
enr the stomach is washed out with half strength aqueous 
soluaon of hex>l chloro m crcsol the night before operation 
and just before the patient is ral cn to the opcnnng room '’00 
cc of the sime solution is introduced into the stomach through 
the indwelling Levin tube The tube is clamped off and not 
released until actual manipulation of the stomach tal es place 
The antiseptic is then removed b> suction Intravenous 5 per 
cent glucose solution or pectin® is rouimci> administered as a 
supportive measure Blood or plasma is given during the opera 
tion if the svstohe blood pressure fails below 100 oiheruise 
the transfusion is given iftcr the patient is returned to bed 

ANESTH€S>A 

Spinal anesthesia with nupertame 1 HOO solution admims 
tered b) the Jones'* technic maintains perfect relaxation for two 
hours or more It is dcfimtclj the anesthetic of choice provided 
there is no contraindication to rht uvt of spinal anesthesia Local 
block or mhltntion with 0 5 per cent novocain soluuon supple 
mented b) inhalation gas or intnvenous ane'ithcsia is useful 
m poor risk patients 

OPERATIVE STEPS 

1 IncMon —The midhnc incision through the hnea alba and 

extending from the umbilicus to the tip ot the sternum provides 
adequate exposure The abdomen is quicklv entered through 
an avascular area and no tissue spaces are opened as with the 
paramedian incisions Postoperative hernia may be prevented b> 
a careful fascia to fascia approximation with mtermpted siitv 
sutures If this incision is utilized it is absolutelv ncces«aiy to 
use nonabsorbable sutures for there will be a high incidence or 
incisional hernia if catgut sutures are cmp!o>ed , 

2 Exphratioji —The abdomen opened the Ijmd is passe 
into the pelvis seeking evidence of malignant peritoneal im 
plantation Next the liver is palpated for the presence of 
lases Finally the stomach is investigated for fixation o 
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tumor Imasion of either spleen pancreas, or transverse colon 
alone should not of themselves rule out operaaon Involvement 
of the mesocolon may necessitate resection of the transverse 
colon because of damage to the middle colic artery Prepyloric 
tumors invading the heart of the pancreas and encroaching on 
the duodenum mal e up most of the cases of borderline oper 
ability Even if it is obvious that a cure is improbable operation 
should be earned out to nd the patients of their fungating 
pnmary growths and above all to relieve them of the distressing 
gastritis that accompanies malignant tumors of the stomach 

3 Re7720val of Great Ovtenttim —The entire great omentum 
is easil) detached from the transverse colon bv sharp dissection 
m an avascular plane The great omentum has no pnmary ana 
tomic connections with the colon The attachment is acquired 
during the later stages of prenatal development thus account 
mg for the absence of blood vessels Once the cleavage plane is 
entered the colon is easily separated until the gastrocolic portion 
of the omentum is entirely freed and the whole of the great 
omentum hangs free from the greater curvature of the stomach 
As the posterosupenor margin of the colon is reached the 
supenor leaf of the transverse mesocolon should also be stripped 
upwards care being taken not to injure the trunl and branches 
of the middle colic artery The rationale of removal of the 
great omentum and upper leaf of mesocolon is that malignant 
cells implanted from the gastric tumor such as those that reach 
the pelvis may be picked up b> them The resection of these 
structures therefore should be part of a radical operation de 
signed for the eradication of gastric carcinoma 

4 Ltgatson of the Greater Curvature Vessels —A Left 
gastro epiploic arter> at the extreme left margin of the greater 
curvature is a rehtivel) small branch of the splenic artery It 
should be sectioned and hgated by transfixion as far to the left 
IS possible 

The nght gastro epiploic artery is a v essel of extreme im 
portance The lymph vessels draining the entire greater cun a 
jure of the stomach accompany the mam trunk Enlarged 
Ivmph nodes m both ulcer and carcinoma are constantly pres 
ent although in carcinoma enlargement is not necessanlv due 
to invasion of malignant cells These nodes can be removed 
only by tying the artery close to its origin from the gastro 
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duodenal artery m the angle between the duodenum and the 
head of the pancreas a step that is easily earned out if the upper 
leaf of the mesocolon has been remo\ ed The origin of the nght 
gastto epiploic and middle colic artenes are relatively closely 
approMniated so that great care must be tal en not to confuse 
these arteries 

5 Lt%mon of Right Qastne Artery nght gastric 

alters like the left gastro epiploic is a small \ cssel Section and 



ligation of this artery woth the first portion of the lesser omen 
turn aids in freeing the duodenum , 

6 Mamf;emem of the Duodemim — Mobihzauon of the duo 
denum by incising the pentoneum and fascia propna along ik 
outer side allows the pylorus to be brought up into the woun 
The duodenum is cut across just beyond the pylorus eveepM 
those rare instances of encroachment of the growth '' '5 . 

portion of the duodenum must be sacnficed The cut en o 
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duodenum and stomach arc controlled with crushing clamps 
The duodenum is closed by any of the accepted methods^ 
using fine silk or any of the nonabsorbable sutures for at least 
one of the layers 

7 Ltgatwn of Left Gastnc Artery —The left gastric artery 
should be ligated close to its point of origin from the hepatic 
artery just as it emerges from the upper border of the pancreas 
The artery is enveloped in hbro fatty tissue the so called gastro 
pancreatic omentum ° which e\rcnds from the upper border of 
the pancreas to fuse with the structure of the gastrohepatic 
omentum near the gastro esophageal juncture The left gastne 
like the right gastro epiploic artery is surrounded by the lyrnph 
vessels and nodes draining the lesser curvature Ligation of tins 
vessel close to the pancreas achieves a two fold purpose First 
It allows for removal of all this lymph drainage area and second 
It completes mobilization of the stomach The actual ligation is 
carried out by turning the stomach over to the left (Fig 350) 
Tension on the gastropancrcatic omenrum causes the artery to 
stand out so chat recognition is easy The surrounding far and 
l>mph structures are stripped upu irds to aJIow placing of the 
clamps close to the pancreas Sectioning of the arter> between 
the clamps completely mobilizes the stomach The stump of the 
artery is secured by transfixion with a medium silk suture 
S Rer/ioval of the Lesser Omentum ^Tht right and middle 
portions of the lesser omentum arc of fiims> structure and are 
easily separated from the liver by blunt gauze dissection but 
me upper portion near the gastro esophageal junction is more 
fibrous and contains some blood vessels The two leaves of the 
omentum at this point are separated by insinuating the left fore 
finger between them and first the anterior and then the posterior 
leaf IS doubly clamped and cut across The portion of omentum 
m the grasp of the upper clamps js tied and that m the grasp of 
the lower clamps is stripped down the leaser curvature until 
the junction of the upper and middle third of the stomach is 
reached In this manner the whole of the lesser omentum and 
Its contained left gastne artery together with lymph nodes and 
' esscls is remov cd en masse 

9 Section of the Statnacb '-'Rcino\ 'll of from three quarters 
to four fifths of the stomach is imperative because of ligation of 
iully 75 per cent of the blood Mipply J he only remaining 
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arteries arc the shore gastric a minor portion of the left gastro 
epjploic and some of the small esophageal aitcncs Tuo Ochs 
ner kochcr clamps are placed on the stomach at the point of 
section One applied from rhe greater curvature side takes a full 
bite «hile that applied from the lesser curvature side grasps 
onlj enough tissue to enable the point of the two clamps to 
meet A second paid of clamps is applied parallel to and 1 cm 



angle 

distal to the first Plaaog the clamps to meet at an angle of 45 
degrees (Hg 351) produces much the same effect as the wore 
cumbersome SchocmaJ cr clamp in th it after closure of the 
upper part of the stomach it dlows the portion m the grasp £>t 
the lower chmp to be drawn out m the forrn of a rube pig 
352) The stomach is cut acro^ aboic the prosimal clamps leas 
mg a small fringe of tissue to present slipping of the relative > 
weak Ochsner Kochcr clamps The upper clamp is remove 
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ind the edges of this portion of the stormch arc ipproMmated 
\uth Alhs clamps 

Closure is effected by an interlocking catgut suture on an 
atraumatic needle commencing at the point uhcrc the clamps 
meet, earned up tow ards the lesser cur\ aturc and then bad to 
the starting point as a Lcmhtrt suture The line of closure is 
reinforced with interrupted sutures of fine sill (Fig 3S2) 



nnn of the Upper hi!f of the stomach allows the lower poc 

k form of a tube Tins manuever facjlitares anas 

»s but creates the fiJse impression that a high resection has not been done 


tarting the closure at the lower end rather tlnn at the lesser 
curvature gwes better control of the segment and is of especial 
^aiue in high resections When closure is complete it will be 
ound that the remaining stomach is dnwn out into a tubclil c 
ormation which mav give the impression tint i limited rcscc 
tion has been earned out Hit inertastd inobibty and consc 
quent ease of anastomosis to the )cjuniini art striking features 
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of this modification of the usual method of sectioning the 
stomach 

10 Gastrojepinil Anistomom—hn isoperistaltic retrocoUc 
t\pe of anastomosis is routinely done though if the mesocolon 
IS foreshortened a high resection is performed or if there is 
local extension of the disease an antccolic union is effected The 
postenor serosal suture is of running sdU (Pig 353) The inner 
suture IS continuous interlocking No 00 chromic catgut on 



an atraumatic needle These sutures begin at the midpoint 
of the posterior anastomotic line and are earned in both direc 
tjons to meet at the midpoint antenorl> A more effecave 
choice of the angles can be done m this manner than w e 
these sutures commence at the end of the hne The antenu 
suture line is reinforced tviih interrupted Lembert sutures 
fine siH Kinking of the ;e;onum at the greater 
avoided bv infolding only a narrow strip of tissue and t fi 
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gerous upper angle is protected by inserting a purse string 
suture which embraces both the anterior and posterior walls of 
the stofnach ts well as the jejunum itself The junction of 
jejunum to the stomach is then earned up toward the lesser 
cuiAature for 2 or 3 inches The anastomotic irei is then drawn 
through the mesocolon so that it lies entirely in the mfneohe 
compartment The margins of the rent in the mesocolon are 
united to the stomach to prevent retraction and to guard against 
hernia 

11 Closure of the /izcirio?! —Drainage is used only when 
there is doubt regarding the security of the duodenal closure 
The hnea alba incision is closed by a fascia to fascia approM 
mation with figure of 8 heavy siIK sutures and the slan margins 
are approximated with interrupted fine sill suture 

POSTOPERATIVE CARE 

If blood or plasma has not been necessary during the course 
of the operation it is routinely given after the patient is back in 
bed The ox> gen tent is used in all poor risk patients and when 
the respiratory rate is abo\e 30 The patient is instructed to 
exercise the legs as soon as possible and is aided and encouraged 
to change position frequently Water is giv en freelv bv mouth 
provided the suction is working This apparatus requires con 
stant supervision to keep the tube free of blood clots and mucus 
The tube is kept in place for four days and is removed only 
when the four hour residue after clamping is less than 100 cc 
Feeding by mouth is not begun until the fifth postoperative 
day Nutrition meanwhile is maintained by 5 per cent glucose 
solution and intravenous ammo acids 

SUMMARY AND CONCLUSIONS 

1 A Step by step description of the operation for gastric 
carcinoma as practiced at the Henry Ford Hospital is outlined 

2 The essential features of a radical operation for gastnc 
carcinoma arc believed to be (<i) removal of the entire great 
omentum and superior leaf of the mesocolon and {b) ligation 
of the right gastro epiploic and left gastnc arteries at the point 
of ongm 

3 The neccssitx for a more radical approach in gastnc ulcer 
>s pointed out 
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of ihis modification of the usual method of sectioning the 
stomach ^ 

10 Gastrojepjnl Amstofitoits —An isoperistaltic retrocohc 
type of anastomosis is routinely done though if the mesocolon 
IS foreshortened a high resection is performed or if there is 
local extension of the disease an antecolic union is effected The 
postenor serosal suture IS of running siU (Fig 353) The inner 
suture IS continuous interlocking No 0 0 chromic catgut on 



an atranmauc needle These sutures begin at the 
of the posterior amstomonc hnc and are earned m bothdirec 
tions tf> meet ar the midpoint anterior!) A more effecuve 
choice of the angles can be done m this manner than 
these sutures commence at the end of the line The antcrio 
suture line is reinforced xvith interrupted Lcmbert surures o 
fine siik Kmking of the ;e;unuin at the greater 
avoided by infolding only a narrow strip of tissue and the a 
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INTRODUCTION 


TiiP iMikuhcz type of operation for lesions imolving t e 
left colon has achieved almost universal acceptance The sa cty 
factor of exteriorization is its chief appeal for m the hands ot 
the a\ erage surgeon the mortality is lower than after any 
of primary anastomosis This plan of attack on lesions ^ ^ 
nght colon has not received the recognition it merits thoug 
Lahcy has repeatedly urged its adoption Possibly this lack ot 
populanty may be due m part to association with the totally 
inadequate original iMikuhcz procedure However the mo 
ern adaptation of the principle is )ust as radical as am other 
type of resection of the ileocecal segment of the bowel 
It should be emphasized that from a purel> technical stan 
point the Mikulicz method is easier to apply to the right colon 
than to the left The onginal Mickuhcz operation was designed 
for and applied to tumors involving the mobile portion of the 
sigmoid colon and here there are no technical problems 
ever many tumors involve the less mobile portions of the le t 
colon where difficulties ma> be expencnced in maintaining the 
mtegrit) of the blood supply of the exteriorized loops owing 
to foreshortened mesenteries and variations m the v^scula^ pat 
tern In the right colon none of these problems irises because 
mobilization of the whole ileocecal segment is a simple pro 
cedurc w hich brings together the terminal ileum w ith its ric i 
blood supply from the superior mesenteric artCry and t e 
mobile transverse colon with its adequate anenal ramincations 
Moreover since the ileocolic and right cohe artenes can e 
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ligated close to their ongim all the gland beanng area of the 
mesentcr) of the whole ileocecal segment may be removed even 
more completth than from an> locition m the left colon 

Indications 

There can be little question concerning the value of one 
stage resections in carcinoma of the right colon when the pa 
aents general condition is good The use of the long intestinal 
tube mal es the operation safer since some of the strain is taken 
off the anastomotic suture iine The mornht) from one stage 
operation is nearly alwavs due to peritonitis from a leakint^ 
anastomosis or spillage at the time resection is done Primary 
resections probably should be reserved for patients with early 
lesions discovered during routine chccl up or at abdominal 
exploration dunng the course of some other operation prov ided 
the resection is done at a later time 

The two stage procedure ilcocolostomy followed by rcscc 
non after an interval of two weeks undeniably has its place in 
the definitely poor nsl group of patients since the complica 
tions of shock and peritonitis are both minimized by dividing 
the operative procedure 

The Mil ulicz plan of operation then has its greater apphea 
non m the middle group of patients when the general condition 
IS only fair because of loss of w eight anemia mild obstruenon 
and so forth It is the procedure of choice when the ileum b 
dilated secondarv to obstruction and when opennon is car 
ned out on an unprepared patient as for example when resec 
non IS performed following discovery of a rumor at the time ot 
laparotomv for some other condition 

Advantages 

1 I ow mortality The danger from peritonitis is minimized 

since the bowel and peritoneum are not opened at the same 
rime . 

2 It avoids the necessity for operative decompression m t 
presence of obstruction 

3 It may be used on the unprepared patient 

4 The chief advantage over the ordinary two stage pr 
cedure is that the tumor is removed at the first operation 



MIKULICZ RESECTIOV FOR CARCINOM \ OF RIGHT COLON 127l 
Disadvantages 

1 Temporary iieostom> This presents little difficulty if 
steps are taken to protect the si m before the bo\\cl is opened 
and continued until the enterocolostomy is closed A paste con 
sisting of powdered aluminum in a lanolin base is effective if 
It IS continuously applied over a wide area The spur crushing 
clamp can be applied as soon as the ileostomy functions 
satisfactorily with the result that intestinal continuity is par 
tially restored by' the time the patient is ready to leave the 
hospital 

2 Two penods of hospitalization The total hospital stay 
however, does not exceed that of the two stage method 

TECHNIC OF OPERATION 

Preparation of Patient for Operation —A minimum hospital 
ization of fiv e days is required for the correction of dehydra 
tion and anemia During this period the life is protected by a 



diet higli in carbohydrates and proteins and low in fat Vitamin 
V- IS prescribed in daily dose of 200 mg and the colon is 
cleansed by repeated enemas The patient arrives m the operat 
mg room with a Miller Abbott tube well down the ileum and a 
catheter in the urinary bladder 

—Nupcrcame 1 1500 solution intraspmallv is the 
anesthetic of choice though the operation can be done under 
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gas anesthesia combined with the infiltration of 0 S per cent 
not ocain solution or with local anesthesia alone if spinal anes 
thtsia IS contraindicated 

Inciswn -A transverse incision (Fig 354) dividing the nght 
rectus muscle )ust abo\ e the umbilicus gives better exposure is 
easier to close and produces a more solid scar thin the classical 
nght rectus incision Moreoxer the wound can be closed about 
the extruded levels of ileum and transverse colon without am 
tw isting or kmking of the intestine 

Exploruion —After opening the abdomen the pelvis and liver 
are explored for e\ idence of mciastasis The tumor itself is m 
vestJgated with regard to niobdit) adherence to adjacent loops 
of small intestine and mvoKcmcni of adjacent lymph nodes 
Operation diould not bt denied the patient because of a single 
or doubtful liver mctistasis enlarged rtgioml lymph nodes or 
the invasion ot ndjvccnt stmll intestine 

Operative Steps 

1 Division of Grcjt vtd Ontrocohe -Having dc 

cided to resect the ilcocccal segment the surgeon commences 
b> splitting the great omentum vcrticallv so that the nght half 
maj be entirely removed "Die gastrocolic omentum ts then 
sectioned bvlow the grtacer curvature to separate the nght half 
of the transverse colon from the stomach cate being tal.cn 
not to injure the right g istro epiploic atter> 

^ Mobilization of tht Ri^ht CofoK— Mobilinnon of me 
cecum and ascending colon is accomplished by incising the 
pemoneum and transv etsahs fascia along the floor of the nght 
colomc gutter The incision should be earned mediallv below 
the tip of the cecum and around tht curve of the hepatic flexure 
above Except for small vessels in the phremcocohe 
this area is ennrelv avascular The ascending colon with me 
tumor IS now elevated into the wound and stripped medially by 
blunt gauze dissertion until the midlme is reached Only two 
important structures the duodenum and the ureter are cnaan 
gered during mobilization The ureter which is usually a 
herenc to the pentoncum must be carefully isolated otnerv 
It may be cut dunng section of the mesentery The P 
toneal duodenum also must be identified and protected as 
pentoneum is separated from its anterior surface 
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3 Section of Mesenteries of Tenmnal Ileum and of Meso 
colon —The louer 6 inches of ileum must be removed since its 
blood supply is deri\ cd from the ileocolic artery and not from 
the terminal radicles of the supenor mcsentenc artery After 
the mesentery of the terminal ileum is sectioned and its \es 
sels are ligated the stomach is retracted upwards and attention 
IS directed to the vascular pattern of the right half of the trans 
verse colon The right branch of the middle colic artery arch 



^ 'S 355 Mc«nter\ of ilcum sutured to mesocolon to pretent lateral hernia 
non of small hotel 

towards the hepatic flexure must be ligated but great care 
Riust be exercised not to damage the trunk or the left branch of 
Rs important vessel The mesocolon is now divided during the 
course of which a few communicating vessels require tying 
^ Ligation of Ileocolic and Right Colic 4rteries —The whole 
' segment of the bowel is now hinged on its mesentery 

JRQ fixed in position only by the ileocolic artery and v ein Liga 
sd*' L ^hese vessels conveniently approached from the outer 
* e should be earned out near their point of origin from the 
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trunk of the superior mesentcnc artery in order to remov c the 
accompanying Jymph vessels and nodes hlobdization is com 
pletcd b> tjing the right colic artery and cutting the remain 
mg mesentery of the segment close to the dorsal midline so 
that a radical removal of the lymphatic drainage is accom 
phshed 

5 Extertonzation —The completcl) mobilized segment con 
sisting of temnnal ileum appcndiv cccum ascending colon 


f i, 

hepatic flexure and right half of the transverse colon together 
with their mesentenc and blood and lymphauc vessels is easi y 
cxterionzed The extruded limbs of ileum and transx erse coion 
approximate easily m the outer angle of the transv erse incision 
mthout kinking or twisting The normal relationship o t e 
small and large bowel is now revc^d »nce the nen 
effected with the small intestine cnanng from the ngnt ra 
than from the left ..,„,nnfr 

6 Fo 7 ?itatio 7 i of the Spur — Hie spur is farmed b> 
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together the euruded loops of bowel ind their mesenteries The 
cut margins of the mesentenes of the terminal ileum and of 
the transverse colon arc united with interrupted sutures begin 
nmg at the depths of the wound and continued outward to the 
skin surface (Fig 355) Union of the mesenteries helps to hold 
the extruded limb of intestine m apposition and prevents hernia 
tion of the loops of small bowel into the lesser pentoneal space 
The antimesenteric margins are joined together with inter 
rupted suture of No 1 silk threaded in fine needles great care 



being taken not to include the mucosal layer in the bite of the 
suture The suture line should be at least 10 cm m length (Fig 
356) 

7 Clomre of the Abdovniial Wound —Ths umted limbs 
of the ileum and transverse colon are elevated from the wound 
until at least 2 inches of viable intestine is raised above the skin 
surface The posterior rectus sheath is closed about the extruded 
intestinal loops l>ing in the lateral part of the incision with 
mtcrniptcd nonabsorbable suture material so that stay sutures 
arc not necessary The anterior lectus sheath and Imea alba are 
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closed with interrupted figure of 8 No 0 chromic cjtgm 
the skin with interrupte-d fine silk sutures The layers are close 
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loosely about the bowel but no sutures are used to join the 
bowel to the abdominal wall 

8 Ainpiitatton of the Bowel —The usual gauze si m dressing 
IS applied to the wound and o\cr this a sheet of rubber dam is 
placed for added protection A 10 inch Ochsner clamp is placed 
on each loop of extruded bowel allowing for at least 2 inches 
of viable intestine between the skin surface and the clamps 
(Fig 357) The intestines arc severed with the actual cautery 
after applying a second row of clamps above the first (Fig 
358) and the whole ileocecal segment is removed (Fig 359) 
Cauterization of the remaining cut ends of the bow el and ap 
plication of dressings completes the operation Delaying re 
mo\al of the involved bowel until the wound is closed and 
dressed practically obviates the possibility of infection in the 
peritoneal cavity or the incision itself 

After care 

If the Miller-Abbott tube is functioning the clamp need not 
be removed from the ileum for forty eight hours at which 
time the extruded loops of bowel are adherent to the si m and 
the wound is sealed off It is extremely important to protect 
the surrounding si m from the irritating intcsanal contents by 
liberal amounts of aluminum ointment applied before the ileum 
IS opened The spur can be crushed as soon as the small mtes 
tine IS functioning normally so that at least partial intestinal 
continuity is restored before the patient leaves the hospital 
Closure of the stoma should not be attempted for at least six 
vveeks during which time the patient will do better at home 
than by remaining m the hospital A second crushing of the 
spur IS usually necessary before closure is attempted 

CONCLUSION 

The right colon is eminently suitable for application of the 
Mikulicz plan of resection for tumors involving this portion 
of the intestine because of the constancy of the vascular pat 
tern and the facility with which mobilization of the ileocecal 
segment can be effected The Mil ulicz principle is defimtely 
indicated when obstruction is present or when resection has 
to be performed on an unprepared patient 

The only real draw bad to the operation is irritation of the 
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skin around the temporary ileostomy This complication is 
easily controlled b> applying a paste of powdered aluminum in 
a lanohn base 

SUMMARY 

1 The rationale of tlic application of the Mikulicz principle 

of resection of the right colon is outlined 

2 The indicauons for the operation are mentioned 

3 The advantage and disadvantages are pointed out 

4 The steps of the operation are described 
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A COOPERS LIGAMENT HERNIOTOMY 
Clinical Experience in 322 Consecutive Cases* 

HENRY N HARKINS MD PRO FACSt 
and 

SAMUEL A SWENSON Jr M D 

In a penod of i little o\er three years a total of 322 hernial 
repairs was performed on the service of the senior author 
(H N H ) using a Cooper s ligament technic During this same 
period of time approximately 100 repairs were done by the 
better 1 nown Bassini or onginal Halsted methods most of them 
dunng the early period of this study At that time the Cooper s 
ligament technic was applied only to the more difficult cases 
with large or direct hernias Thus any selection of patients 
\\ith respect to difficulty practically alua>s favored the 
orthodox methods and was to the disadvantage of the Coopers 
ligament technic More recently practicall) all of our groin 
hernias have been repaired using the latter method and since 
September 1 1941 the senior author has employed it m eighty 
four consecutive personal cases 
This newer operation consists in brief of two essential fea 
tures (1) Those structures usually sutured to Pouparts Iiga 
ment are fastened instead to Coopers ligament (the hgamentum 
pubicum supenus B N A ) (2) Essentially the same technic 
can be used for all groin hernias whether indirect or direct m 
guinal or femoral and whether simple sliding incarcerated or 
strangulated 

HISTORICAL 

The principle of suturing the transversalis fasua and attached 
stnicnircs to Cooper s ligament is not new Apparently Narath 
(1898) w as the first to use this technic but especial credit should 

From the Dnisiort of General Surger) Henrj Ford Hospital Detroit 
Michigan 

t Associate Surgeon Henrj Ford Hospital Diplomate of the American 
Foird of Surgers 

t Assistant Resident Surgeon Henn Ford Hospital 
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skin around the temporary jkostomy This compUcation is 
easily controlled b> app!> mg a paste of powdered aluminum in 
a lanohn base 

SUMMARY 

1 The rationale of the appiicaaon of the iMtkuhcz principle 

of resection of the nght colon »s outlined 

2 The indications for the operation ore mentioned 

3 The advantage and disadvantages arc pointed out 

4 The steps of the operation arc described 


REFERENCE 

Lale\ FranV H and ColcocV BcRt}c> A Mod fed Apkul cz Resection for 
Cancer of the Colon S Cuv NoRni AxrrKicA 22 J 8 (June) IW 



> 


A COOPERS LIGAMENT HERMOTOM'i 1281 

The anatomic studies of iMcVa> done under the direcaon of 
Anson in the Department of Anatomy of Norths estem Uni 
versity and later applied to the surgical repair of hernia b> Me 
Vay are succinctl) expressed m the pre\ious paragraph After 
hearing a lecture by iMcVay in Apn! 1940 the senior author 
began the present stud) After applying Me Vay s pnnciples to 





Fig J60— \ieu of left half of pel is with attached 1 gaments The rcla 
tionships benteen the firmh anchored Coopers heament and the loose in 
gumal ligament are clearh shown 

the surgical repair of 322 groin hermas ^\e have little to find at 
Variance with his opinions 

Cooper s Ligament {Ligamentum Pubicum Superius) 

The relationships between this structure and the pubis below 
and Poupart s (inguinal) ligament abov e are clearlv show n in 
rig 360 Coopers ligament has received relanvelv little atten 
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non m the litcnuire Scehg and Tuholske (1914) stated It 
IS equnlK unfortunate that probab!} the most important struc 
turc utilized m the closure of the femoral ring namely Cooper s 
ligament is not only not pictured m any of the anatomies but 
also IS not adequately described m most of them Coopers 
ligament was hrst described b\ Sir Astlcy Cooper (1804) when 
he cited the os pubis as being co\ercd by a ligamentous ex 
pansion which forms a remarkably strong production above the 
linea ihopcttmea extending from the tuberosity of the pubis 
outward and projecting from the bone over that Imc 

TECHNIC 

General Principles 

The genenl principles of our incibod include the following 
items 

1 Sill sutures were used throughout in ill ciscs In no in 
stance in our VI hernias w is a single sill suture extruded from 
the wound fAcepc tor purse string sutures all stitches were of 
the intemipttd type 

Spinal incsthesia was employed in most tiscs ft is felt 
that the grcitcr rclxxation given by this type of anesthesia out 
w tighs Its possible disidvamages Occasion lUy the spvnal anes 
thuic had to be supplctnemed b\ etliylenc ether and m older 
patients or other poor risl cases local anesthesia was preferred 

3 bkin shav mg and sterile prtparanon w ere done the ei e 

nmg before followed by the application of 3 5 pet centioAne 
It the nme of operation Sim towels fastened to the wound 
edges were used in all instances . 

4 Bed rest was advocated in simple unilateral cases lor 
twelve days with discharge from the hospital on the fourteent 
day Patients with bilateral hernia were 1 ept m bed fifteen days 
and those with recurrent hernia nineteen davs Return to u 
manual labor was permitted m five weels for the simple cas 
and in slx wed s for the bilateral or recurrent hernias 

5 The time required for the operation is no greater t an 
for the more com entional procedures The onlv special 
ment needed is a round small curved Mavo needle ^nd a g 
needle holder A Bland needle holder is desinblc but not 
essential 


A COOPERS LIGAMENT HERMOTOM\ 


1283 


Sleps 

The technic can essentially be divided into ten steps A step 
by step outline of the procedure folIo%vs 
1 Exposure of the Cord and Opeiimg of the Indirect Sac — 
The skin incision is made from 1 cm medial to the antero 
supenor iliac spine to o\er the pubic spine exposing the ex 
temal oblique aponeurosis The external ring is exposed and the 


lliohypoqastncn ^ 



Tig 361 —SI m incision and bcj^mnmg of incision of the external obi j 
aponeurosis The latter is usuall) made m the direction of the hb r f il 
aponturosis so that the opening s\ill be e\cn with ilic upper lirl r yl j 
external ring The undcrl>ing ilioh>poca me nerxe is carefully J' 

external oblique aponeurosis split in the direction of ir -i ^ 
eien \Mth the upper border of the ring This splitnn ^ 
begun 3 cm from the ring with the scalpel as show n jn ) 

The spilt IS then extended literally and iipw iid > ^ 

and then more cnrcfuIK downward m the dircuti j j 
ternal ring after rncticulousK peeling aw iv tin i 
ner\c which is often adherent to the uiultr i i 
ternal oblique aponeurosis at this Icvt! \\ In i 
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cident usually occurs near the external nng and may be pre 
vented b> approaching the latter from the lateral side The 
cord and sarroundmg srnictures are then separated from the 
lower leaf of the external oblique aponeurosis and Pouparts 
ligament and then from the region of the pubic spine and con 
joined tendon so that fimllv the cord is freed entirely except 



r g J6 ~Thc indi cci s c is al ajs op ned and anj f moral or d ^ 
s transpos d b> the m th 1 of Hocuct to Iccome part of th ^ 

In the al o c figure t) c Up of th exam n ng finger is m null d rect 

u both ends The indirect sac which is aluajs present 

m normal indisiduals is located upu ards and mediahur 

the internal nng and is then opened not only m .1 

combined types of hernias but also m simple direct or ^ , 

hernias If the indirect sac is long it is l^'^ccted after 
separation from the cord near the mternal nng The 
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ment is usually left undisturbed and rarely causes trouble but if 
easily separated is removed The proximal segment is grasped 
with Halsted clamps at points around the circumference of the 
internal nng 

2 Exploration —The large number of small femoral or direct 
hermas that recur after an indirect inguinal herniotomy is in 
many instances testimony against the inaccuracy of the diag 
nosis rather than the mcompetency of the procedure It is in 



Fig 363 —The direct sac has now been transposed and the gauze upped Kutt 
net dissector is holding back the imestincs 

deed surprising how few surgeons will place an index finger into 
the abdomen through an indirect sac for purposes of explora 
tion of the femoral nng and Hcsselbachs triangle even though 
the sac lies open before them Exploration with the finger tip 
should be an essential feature of all hemiil repairs 

3 Hogtiet Mitfieu er— If a direct sac or weakness is pres 
ent as shown in Fig 36’’ it should be transposed laterally to 
the infenor cpigastnc vessels by the tcchnic of Hoguet (1920) 



1286 HE\R\ M HARKll^S SAMUPL A S\%ESS0VI JR 

which has since been popularized by lalhs (1938) Thus the 
direct and indirect sacs ate com erted into one This step may 
be described m lloguets oun words as follows By traction 
outward on the indirect sac all of the peritoneum of the direct 
sac ma\ be pulled external to the vessels and the two sacs con 
V erted into one An indirect sac can alw a) s be found m these 
cases although it may be very small The same procedure 



Fig 364— The sac >s no\ dosed bj a internal pu 
bl terates all { its folds T1 c redundant s c s usu ilv rcpl Jn 
internal ring but if I tgc my be exc sed 


h I 
dc the 


mav be used to coiavert a femoral sac into an indirect sac 
practiced by McClure and Tallis (1939) In some ^ 

three sacs can be conv erted into a single indirect sac w ic 
turn can alw ays be dealt with as described in Step 
4 Internal Fnrse stTing Closure of Indirect ® 

direct sac whether it be simple or enlarged by the 
of direcc and femoral sacs is then closed with an ^ 

string suture of No 5 heivy silk Many bites are tal en 
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include all crevices and the suture is placed with n round non 
cutting needle as high as possible as shown m Fig 364 
5 Plastic on the Internal Ring —When the purse string 
suture IS cut and the pentoneum snaps back the defect in the 
transv ersalis fascia at the internal ring is seen to be quite large 
m nnn> instances and will admit even three or four fingers The 
fascia IS grasped w ith Allis clamps at numerous points around 



Tig 36S —The internal rini; hai novi been closed bj a plastic stitch in the 
transienalis fascia while the miemal oblique has been relaxed close to where 
It joins the external oblique aponeurosis to form the Imea alba In making 
this relaxing incision an attempt is made to spare the nerves 

the internal nng abov e and mcdiall> as far as the inferior cpi 
gastric V csscls but not mfenor to the cord and a second partial 
purse string suture of heavy silk placed in the transv ersalis 
fascia This makes a snug fit around the cord (The purse stnng 
itself does not surround the cord ) 

6 Rchxition of the Intemil Oblique —The inner layer of 
the anterior rectus fascia is routinelv split for a distance of 
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jjbout 3 mches from the point 1 5 cm abov e the pubic spine up 
\\ ard and htcralw ard This is done almost exactly as described 
b> Rienhoff (1940) and as shown in hig 36> The externa! 
oblique is lifted up bj the assistant and the internal oblique cut 
)ust lateral to the junction of the two to form the Imea alba 
The rectus and pyramidahs muscles arc exposed The ilioh>po 
gastric and adjoining ner\cs and xcssels which enter the rectus 
muscle through the internal oblique aponeurosis at this point 
can be a\ oided easd) Tins relaxation allow s the internal ob'ique 
and attached transtersahs fascia to be pulled down for the sub 
sequent repair wathout tension 
7 Cooper s Li^ainein Sutures —The red muscle of the m 
ternal oblique is entircU disregarded and even nn> be excised 
for conieniencc where it oterhes the conjoined tendon Usu 
all> it IS elevated with a small retractor and the conjoined ten 
don located with a gaurc (Kuttner) dissector If the trans 
versalis fascia alone appears strong enough it alone is used for 
the upper leaf of the repair If it is nor adequate one must 
^0 higher and include the internal oblique aponeurosis In no 
instance however should red muscle be used The trans 
versalis fascia and often the conjoined tendon therefore form 
rhe upper leaf of the repair while Coopers ligament is the 
low er leaf The left index finger is placed on the anterior ramus 
of the pubis near the spine and moved htcrall> along the crest 
until the femoral vessels arc reached This is usuall) about 5 
cm lateral to the spine of the pubis Since the finger is held m 
close contact with the bone keeping the vcsels lateral an 
the first stitch is plated medial to the finger there is btte 
danger of damaging the vessels The first stitch thus is usua V 
4 cm lateral to the pubic spmc Therefore since the upper 
leaf IS to be grabbed with the suture first the needle goe 
through the transversahs fascia a corresponding 
about 4 cm from the pubic spine and then through the t ic 
Coopers ligament on the upper border of the 
locating the ligament by feeling the bone w ith needle 
stitch 15 then tied as shown m Fig 366 
between this point and the pubic spme is clored wirh t f , 
four similar sutures as shown in Fig S67 -s 

sutures usually go through Gimbemat s (lacunar) 
well as Cooper s It is important that the most lateral 
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placed first for othen\ise it is more difficult to protect the \ ein 
The sutures into Coopers ligament are of double No 5 heavy 
braided silk and are applied with a small round curved Mayo 
needle held with a Bland needle holder The double strands are 
made into a tnple knot and then the individual strands are sep 
arated and tied in pairs The relatively large amount of sill 



Fig 366— Tlie first Coopers ligJinent suture has nou been placed This 
IS inserted through the tr3ns\crsalis fascia and ad;oimn£r conjoined tendon 
^o\e and Coopers ligament below The most lateral suture js placed first 
This IS separated from the femoral \csscls which lie laterallj by the tip of 
the left index finger of the operator which is held tightly m contact with 
the pubic bone underh ing Cooper $ ligament 


used has never caused trouble In certain cases because of the 
prominence of RosenmuIIcrs ghnd (a hmph gland King over 
Cooper s ligament aliouc 2 cm medial to the femoral v essels) 
or because of doubt as to the position of the v cm the sutures 
arc earned out only halfway or more from the pubic spine to 
the femoral vessels This is termed a partial operation or a 
partial MeVav and will be discussed more m detail later In 
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out 185 most recent c'vses the had to he done only once (0 6 
per cent) 

8 Closjire of the Exterml ObUgue Aponeurosis -~\n the 
carlv cases of oiir senes the external oblique aponeurosis was 
closed beneath the cord after the manner of the original Halsted 
procedure in the nia)onty of cases (8$ out of 1>7 or 61 per 
cent) More recendi ho\\c\cr it (ns most often been closed 



r e ^67 — Al! of the Coopfr 5 J cament s «ur«s ( \H f r c f ^ ^ 
now been pUc U Th mot medial t \ or thrc f i! enc suture ^’1*° P 
t\ rougl the lacunar iti ml cmai ) 1 g ment The cord »s tht'^ drop? j ^ 
the dead space and t) c external oblquc Scatjias fasci and stin ar cos 
\ \h ptciiuptcd slV. snutca m \avm o\ct xlw c id 

O’, er the cord the latter being dropped into the dead space feft 
by the Cooper s ligament closure Tlius more rcccntlv the usuj 
closure of the exterml oblique has been in a typical Uassitu 
manner (177 out ot I8i or 96 per tent) call 
variations of the procedure iht Halsicd I AlcVaj and tne 
sini MeVay There ha\e been no recurrences b) r e a 
method and one by the former In cither instance tne e\ce 
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oblique is closed with interrupted No 1 silk sutures using very 
bttle if any imbrication 

9 Closure of Scarpa^ s Fascta —Closure of Scarpa s fascia with 
small bites of the suture seems more anatomic and leaves less 
sill than does suture of the fat with large bites tal en at random 
The sutures are preferably placed so that the knot will be 
down 

10 Skill C/omre —Interrupted silk end on mattress sutures 
are adv isable for this step The proper closure of the lower third 
of the wound inside the hair line is of especial importance 

ANALYSIS OF CASES 

Using the Coopers ligament technic described above as 
especially advocated by Lotheissen and others and more re 
cently by MeVay we have repaired 322 groin hernias m 259 
patients during the thirty eight month period April 23 1940 
to June 24 1943 Since August 31 1941 the senior author has 
used this technic for all cases 

Sw— The predominance of males in our senes as shown in 
Table 1 reflects the usual sex difference w hich is much exag 
gerated by the mdustnal nature of our clientele 

TABLE I 

Sex or Patients No of 

Patients Percentage 

Male 2J4 91 

Female 5 9 

Total 2 ^ 

Side —The right side was operated upon most often as shown 
in Table 2 while in sixty four instances a bilateral MeVay pro 
cedure was performed This table refers to this type of opera 
non onl> m seteral instances cspeciall> in the early portion 


Rght alone 

TABLE 2 

Sine or OOCERRENCE 

No of 
Patients 
107 

Percentage 

41 

Left alone 


88 

34 

Bilateral 


64 

25 

Total 


259 

100 
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of the senes other procedures ’were done on the other side 
\vhjch arc not listed In every such instance the Coopers Jjga 
ment technic was performed on the side with the largest herma 
For technical reasons a left sided AlcVay operanon is more 
difHculc to perform than a similar operation on the right side 
for a right handed surgeon 

Size of Hernia —In a senes of JOO hernias w here the size a\3s 
recorded 120 were listed as large (sac 10 cm or over m its 
longest diameter) 113 as medium (sac J to 10 cm ) and 67 as 
small (sac less than 5 cm ) (Table 5) 


TABLE 3 



Sl 2 E OF Hmm t Sac No of 



Hertwas 

Percentage 

Large 

110 

40 

Aledwm 

223 

J« 

SmsI! 

67 

22 

Total 

300 

100 


C/ar«/ie<tfio« —As seen in Tabic 4 the proportion of the 
various types of hernia represented is approximately that found 
m an average scries The one exception to this statement is the 


TABLE 4 


Typ« or Hernia Hcpresented 

No of 


Chsiificat on 

Hern as 

Percentage 

S mpte ind rect 

141 

43 

Simple d recc 

80 

25 

Ind rect and dir ct (s dtU bag) 

56 

17 

Femoral and indir ct 

6 

2 

Femoral and saddlebag 

3 

1 

Slid ng 

2 

1 

Inc rccratcd 

4 

2 

Recurrent indirect 

12 

1 

Recurrent direct 

18 

6 

Recurrent saddlebag 

2 

05 

T tal 

Including s veral dupl cat ons 

325 

100 3 


large number of patients with direct inguinal w eahness Thi 
partly because early in the senes when the Cooper s 
procedure was still viewed somewhat as an expenmental r 
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It as used especially for direct hernias Later howe\er lt^\as 
used in all cases and during the past twenty nvo months the 
senior author (H N H ) has used no other type of repair An 
other reason for the large number of direct hernias is that with 
routine inspection of Hesselbachs triangle with the gloved 
index finger from inside we detect a large number of direct 
weaknesses that would otherwise go unnoticed We have used 
this technic for a large v anety of hermas It w as applied ev en in 
one case with traumauc rupture of the bowel in the hernial sac 
no wound infection resulang 


TABLE S 


Harkins 

SUBCEOV 

No of 
Hernias 
164 

Percentage 

51 

Grego 


45 

14 

Szilatni 


38 

12 

Grocsbeck 


’1 

7 

Swenson 


16 

5 

Zabinski 


16 

5 

illiams 


9 

3 

Brush 


6 

2 

Schug 

deck 


1 

OJ 


2 

06 

Boats 


1 

03 

Hooker 


1 

03 

Neel 


1 

03 

Romence 


1 

03 

Total 


3'> 

100 


Type of Operation ~’T 2 h\c 5 demonstrates that while about 
half the operations ( 3 I per cent) were done b> the senior 
author the rest (49 per cent) were done by thirteen of his 
assistants who came on the service in rotation dunng a period 
of slightly ov er three v cars This demonstrated that the opera 
tion can be performed by a number of men Table 6 shows that 
while m the earlv cases the Halsted I MeVay was the most 
popular procedure recently it has been almost entirely aban 
doned onlv eight (4 per cent) of the last 185 cases being 
done this way This table also illustrates that m the recent senes 
the operation called the partial MeVay has been found neces 
sary m only one case 

Tolloj. 7/p —While all of the cases were checked at varvmg 
intervals after operation in only thirty five instances (31 2 per 
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cent of the first 112 cases in which operation was done more 
than two >ears ago) is there a follow up of t\vo >cars or more 
as shown in Table 7 Only one recurrence has been found, it 
being after a Halstcd I iMcVa> operation done by one of the 


TABLE 7 

Follow Up 

No of 
Patients 

Percentagt 

Less than six months 

35 

31 2 

Six months to one year 

26 

23 2 

One year to eighteen months 

8 

72 

Eighteen months to t\\ o y ears 

8 

72 

years or over 

35 

312 

Total 

112 

100 


> ounger assistants in December 1940 which was discovered in 
Apnl 1942 This was a bilatcnl hernia and the recurrence was 
present on onl> one side the sac measunng 2 cm in diameter 
and occurring o\er the internal ring which probably had not 
been made snug enough Since in Falhs senes of 800 hernias 
the recurrence rate at the end of one >ear was already 4 2 per 
cent (despite the ultimate ma\imum of only 8 5 per cent) this 
indicates that our senes is at least no worse than other senes 
With a good ultimate result Howe\cr we wish to draw no pre 
mature conclusions in this regard and a stud> of the recurrence 
rate is not the prime purpose of our report 

SUMMARY AND CONCLUSIONS 

1 Based on the theory that the trans\ crsalis and internal 
oblique fibers do not normally attach themsch es to Poupart s 
hut rather to Cooper s ligament a hernial repair has been util 
ized which attempts to restore the normal attachments to 
Coopers ligament In this operation a Coopers hgiment her 
niotom\ no fascial la> er is sutured to Poupart s ligament 

2 This tcchmc has been used in the repair of 322 groin 
hernias of se\cral npcs in 259 patients during a thiny eight 
month penod While the follow up studies are not ^ct com 
plcte the results indicate that the procedure justifies its thco 
rctica! advantages To due onh one recurrence has been found 
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3 An identical procedure is used for all of the main types of 
groin hernias indirect inguinal direct mguma! and femoral 
The fact that only one techmc need be Icatned is another ad 
vantage of this method 
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TREATMENT OF SIMPLE FRACTURES OF THE SHAFT OF 
THE TIBIA IN ADULTS A COMPARATIVE STUDY 

C tESLJE MJTCHfLL MD 


K the past few jcars « lias become mcfeasingl} apparent to 
the writer and his issociatcs that fewer cases of delajed union 
and nonunion of fractures of the tibia ire being* encountered 
The impro\ ement m results obtained w as thought to he due to 
the fact that more pnmar> open reductions of these fractures 
ha\c been done in the last three or four >cars than heretofore 
but a critical analysis of the cases w is deemed necessary before 
definite conclusions could be reached Our treatment of these 
fractures for many years had erred perhaps on the side of con 
scnatism and priman open reduction was resorted to in only 
chose fracrures that u ere irreducible by other methods Skeletal 
traction by means of Kirschncr wire or a Stetnmann pm 
through chc os calcis Mas utilircd in the majority of tifaid fcac 
tures that could not be reduced by manipulation and piaster 
immobilization 

This latter practice was largely discontinued m 1919 and 
since that time almost all simple fractures either comminuted 
transverse or oblique that were irreducible or uncontrollable 
by manipulation and plaster unmobihzation have been sub 
jected to open reduction In a few cases the tw o pm method of 
reduction and immobilization was used but this was not 
thought to be as satisfactory m sev crely comminuted fractures 
and m our opinion had no distinct adv annge ov er primary open 
reduenon and Mtallmm screw fivation m oblique fractures 

This senes includes fractwres of the shaft of the «bia in adults 
observed in the years J935 to 1941 inclusne Compound frac 
tures and fractures involving the articular surfaces haic 


From the Di . on of Onl opoed c Sutgeo Horn} F H Hosp oi 

uvj t M ch gan -c ,,t ii 5 

■/ Surecon in Charge D ss on of Orthop d c Surger) Henn r 
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been included Only those cases that were followed at the clinic 
are included as a number of patients went elsewhere following 
reduction of the fracture and no follow up on these cases was 
made for this senes The criteria of bony union used in this 
senes were absence of motion at the fracture sice on careful 
climcal examination and \ ray evidence of adequate callus 
formation This corresponded with the time that support was 
removed from the extremity and unprotected weightbearing 
permitted 

For purpose of companson the senes has been divided into 
three groups according to the method of rreatmenr used as fol 
lows 

1 Skeletal traction 

2 Manipulative reduction and plaster immobilization 
s Primary open reduction 

I Skeletal Traction 

Thirty seven cases of fracture of the tibia in this senes were 
treated by means of skeletal traction using Kirschner wire or a 
Steinmann pm through the os calcis (Table 1) Of these frac 
cures thirty one were comminuted and six were oblique Dur 
mg the period of time that skeletal traction was being used 
extensively most of the oblique fractures were treated by 
mampulacion and plaster immobilization 

TABLE 1 

Fr-vctures of Tibu Treated by Skeletal Tractiov 


Total number of cases 37 

Nonunion 8 or 21 67 

Comminuted middle tlurd 4 

Comminuted lower third 4 

Open reducuon because of poor posiuon 2 

Comminuted 31 

Transverse 0 

ObIic|ue 6 

Average time for union 447 months 

Average time in hospital 415 davs 


A total of eight cases or 21 6 per cent of fractures treated by 
skeletal traction developed nonunion and open reduction with 
bone grafting was necessary in these cases Four of these cases 



were comminuted fracrurcs of the imddie third of the tibia and 
four \\ ere comminuted fractures of the low er third 
Two cases were operated upon a few weeks after traction 
had been msatuted because of inabihty to secure satisfactorj 
reduction in the rematmng twenty seven cases the a\€r3geam€ 
for bony union w as 4 47 months Ten of these cases required 
five months or longer before union took place The average 
time for hospitalization of this entire group w as 41 5 da> s 

2 Closed Reducfion dnd Piaster Immebihzafion wdh er Wifiiouf Pre 
timinory Monipulaiion 

There w ere si\t> fiv e cases in this group w ith the patients 
ranging in age from eighteen to seventj five >ears and an aver 
age age of fortv >cars (Tabic 2) Thirt> five of the fractures 
in this group w ere comminuted tw cnt> tliree oblique and sev en 
transverse In only four or 6 15 per cent of these fractures did 
nonunion dev clop Of these two were comminuted at the ;«ne 
non of the upper and middle third one was comminuted in 
the middle third and one was transverse m the middle third 
Three cases were subjected to open reduction withm a few 
weeks following the in|ury because of nonmaintcnance of 
reduction 

TABLE 2 

Fr CTCRtS OF 7WE TiBl TSZ TEO B C OSCD Rci) CTlO'i PlASTT* Ll Hi- 
8 LIZ. TIOV JTl OR m«0 T PRELI UNARY Af MPIXATTOV 

Total number of ea es 
Nonun on 

Conwn nut d junct n upper and mddle ih)rd 
Comminuted m dalle il rd 
Transverse m ddi third 
Open reduction b cu:usc of poor po non 
Comminuted 
Transverse 
Obi que 

Av rage time for wni n 
Average tim m hosp tal 
Average age 

Time for un on rt patients under 40 (J2 ca es) 

Time for union in pat ents o er 40 (JJ cases) 

The avxrage time for bony umon m this group 
months and the average tune spent m the Irospica! w as 1 


4 Of « 15" 

1 

1 

1 

}S 

7 

2^ 

JiiJ nioaifis 
Jd.6 dap 
40>eais 

j 49 months 
3 U months 
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An analysis of the cases according to age of patients shows no 
appreciable difference in the length of time tal en for union 
There were thirt> two patients under forty years of age with 
an average time for union of 3 49 months In thirty three pa 
tients over forty years of age healing was complete in an aver 
age time of 3 11 months 

3 Prtmary Open Reduction 

Twenty three cases are included in this group open reduc 
tion being carried out in from four hours to three days follow 
mg the injury (Tabic 3) The mctliod of internal fixation used 
varied according to the type of fracture and the nme during 
the period of this study that the patient w as treated Parham 
band and wire fixation for example were used as means of 
internal fixation pnor to the introduction of viralhum plates 
and screws and subsequently their use was discontinued Inter 
nal fixation methods used were as follows Parham band three 
cases wire three cases vitallium screws four cases vitalhum 
plates and screws twelve cases In one case no internal fixation 
n as used 

TABLE J 

Fractures of Tici\ TReAttt) by Primary Open Reduction 


Total number of cases 23 

Nonunion 1 or 4 37 

Parham ha 1 1 fixation— comminuted fracture middle 
third 

Ctmminutcd 9 

Tratjsxcrsc 2 

Obi que 2} 

crape time for union 3 49 months 

xxcra c time m hospital 13 7 davs 

Infected wounds 0 


There was one case of nonunion or 4 3 per cent This was in 
1 conmimutcd fracture of the middle third of the tibia for 
which a Parham band was used for internal fixation In this 
group nine of the fractures were comminuted one was trans 
'erse and thirteen were oblique The average time for union 
m this group was 3 49 months and the avenge time m tlic hos 
pital was 13 7 davs None of the wounds became infected 
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SUMMARY AND CONCLUSIONS 


It uould seem apparent from a stud> of the senes of cases 
that si clctal traction b\ means of a pm or w ire through the os 
calcis for treatment of simple fractures of the tibia should be 
reserved for those fractures tint cannot be reduced and mam 
tamed in position in plaster and in \\hich open reduction is 
contraindicated Although skeletal traction is used much less 
frcquentl) by surgeons today it is still an optional method and 
the writer believes that serious consideration should be given 
before adopting it m a given ease In addition to the high per 
centage of eases of delay cd and nonunion encountered it should 
be borne in mind that it is ncccssirv to bospitalire these patients 
for a much longer period of time than with other methods and 
there is also the increased danger of decubitus ulcers peroneal 
nerve paralysis and pulmonary embolism 
A review of this senes indicates that closed reduction with 
plaster immobilisation and manipulation when indicated yields 
a liigh percentage of c\cellent results It is interesting to note 
that in tv\ enty three eases of oldiquc fnenires of the tibn 
treated by this method nonunion did not result In two cases 
however position w is not maintained and open reduction be 
came necessary Tlie average time for union m this group was 
5 26 months which w is shorter than by other methods, Jud the 
average time of hospitalizuion was 16 8 diys which compared 
verv favonbly with the time required m fractures treated by 
primary open reduction However reduction in this croup ot 
cases was usually not anatomical ind often a certain amount ot 
length was sacrificed and in a few instances a slight amount 
of angulation and rotation rcsvdtcd The functional end rcsut 
however was c\ceUcnt uv almost all eases, 


Primary open reduction resulted m the smallest percvntace 
of nonunion (4 3 per cent) and the shortest av erage time in ine 
hospital (13 7 days) Weight bcanng with the aid of 3 plaster 
vv all mg boot w as pemntted m from three to four weel s a ter 
operation thus resulting, in quid er restoration of 
Pnmary open reduction was performed m eases of o 
fractures that were irreducible or uncontrollable by p a^rer 
mobilization and m comminuted fractures with diwn i 
ovciiidmg of the fragments with appreciable shorrenin 
Vitallmm screws were found to be quite sati'^ia 
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oblique fractures and \itillmm phtes ind screws for com 
minuted fractures The phtes were placed on the lateral surface 
of the tibia whenever possible m preference to the anterior sub 
cutaneous surface A few of the plates placed in the latter posi 
lion w ere subsequently remo\ cd because of ov crl> ing si in 
irritation 

A comparison of the three groups in this relatuely small 
scries of cases would appear to indicate that primary open 
reduction m selected cases of fractures of the tibia using v ital 
1mm plates and screws is the treatment of choice with respect 
to the development of union and time of restoration of func 
tion 
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There is general agreement concerning the incidence of fatal 
and nonfatal embolism following operation The largest pub 
lishcd statistics are those of the group at the Ma\o Umic‘ In 
172 b88 operations of all t)pcs there Mcrc 897 pulmonarv 
emboh of tvhich 343 were fatal This indicates in incidence of 
OS"' per cent {approximitcK one in ’’OO) ind 0^0 per cent 
(one in 500) for all embolism md fatal embolism rcspcc 
mcH De Tal ats and jesscr stated tliac m their suticy of the 
literature it was found that from 0 1 per cent to 0 per cent 
of all patients operated upon died from this cause It accounted 
for ■’ per cent of all deaths and 6 per cent of all postoperame 
deaths and was found in 10 per cent of all autopsies Lam and 
lloo! er' studied the Uenry ford Uospiial material and found 
rt5 fatal emboli m 104 884 operations of all kinds over a period 
of mneteen ytars It is with the pretention of these deaths that 
this paper is concerned 

Proentne measures fall into two groups (1) pure!) pf® 
phyhctic measures which can be regular!) applied to all 
nearl) all postoperame cases and 0 ) special or more radical 
procedures which arc used in certain cases where there is ey 
dence of tlirombosis lurh mcrea^icd nsk of fatal embolism In 
the first category are such measures as leg exercises regular aau 
frequent turning in bed and the head down or Trcndelenbuig 
position jMurrax* of Toronto has used hepann in unselecre 
cases m a prophylactic manner and there are several reports on 
the similar use of dicumarol ® ® * 

When a patient has had a nonfaia! embolus or sho« s evaden 
of thrombosis in a leg the procedures m the second cate^ 
should be used to minimire the danger of a subsequent a 
episode These measures are hepa nniratton dicumarol tnci^ 

From ll e Di jsion of General Suxgerv of rt e Henrv F Newp mL 
tro t Mich gan 

t Associate Surgeon Henij Ford Hosp lal 
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and femoral or ibac \em ligauon with or without pre\ious 
\ enography 

PURELY PROPHYLACTIC MEASURES 
There is no doubt that the slowing of the \enous return from 
the low er extremiaes is an important factor in thrombosis Con 
traction of the leg muscles and respiratory moxements which 
are concerned in the return of blood to the heart are inhibited 
in the postoperatne state Hence a number of exercises have 
been devised to correct this factor of inactivity The papers 
describing these procedures contain favorable reports on a fair 
number of cases but the results are not statistically sigmficant 
Added together, however they attest to the value of almost anv 
tv pe of exercise 

In 1913 Pool® described a dozen exercises which were to be 
repeated ten to thirty times on three occasions daily and sug 
gested that their use would speed up convalescence in general 
m addition to inhibiting thrombosis Potts*® writes the following 
order to take effect the day following opention on all patients 
above twelve years of age Have the panent take 15 deep 
breaths morning and evening and with each deep breath 
actively flex the legs He reported that 518 patients carried 
out these exercises and there w as no instance of pulmonary em 
bolism or thrombophlebitis Dunng the same period a control 
group of ninety five patients who did not exercise an account 
of fracture fixation apparatus were observed five of these de 
V eloped thrombophlebitis of which three were followed bv 
nonf^atal pulmonary embolism Cogswell** attempted to carrv 
out a Similar regimen but the results were not so good in 320 
patients there were two cases of phlebitis and two of embolism 
He thought that there might have been poor cooperation of 
patients and nurses He then began to use a bicy cle pedal 
arrangement having the patients exercise for five to fifteen 
minutes dail^ 0\ er a one year period 403 patients used the 
device and none developed thrombo-embohe manifestations 
There are several reports on the use of the Trendelenlntr^ 
Position The rationale is that the return of v enous blood from 
the lower extremines is facilitated bv the effect of gravitv 
^tav* at the Mavo Clinic used the position for 276 patients 
and found a decreased incidence of all pulmonary complications 
as compared with a larger control group The complications 
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were not dnidcd with yegird to infectious or embohe ongra 
"nie method has not been stressed m later papers from that 
dime ® De fikats and jesscr obscr\cd 350 patients who had 
been placed in this position there was no postoperatn e throm 
bosis while a control group of 1000 patients showed fist cases 

No controlled studj of the proph\ lactic effect of exercise 
and position has been earned out at the Henrv Ford Hospital 
Dr Ro\ D iMcClure has alwijs urged his own patients to be 
active in bed and m nianv instances has ordered ph>%wtheTapv 
to the extrciniiies The following nurses orders are rmirine for 
general surgical patients who have hid operations 

1 Rub and move the patients extremities cverv hfteen 
inmutes unless contramdicircd until he is fiillv iwahe 

Turn the piMcnt unless contramdicatcd cset^ half hnwr 
until he IS fuUv iw ike ind cverj two hours thereafter 

fnstruct the patient is soon as possible to hrcithc deeph 
ten limes even half hour and move the legs even hilf hmir 
while awake 

It IS believed that the ahove progrini if earned out Mould 
prevent the beginning of thrombosis in most patients In 
cvjtably it will fail occasionallv because it depends on the 
human element m sic! hcavil) sedated or uncooperative 
tjcnrs and an understaffed wartime nursing personnel 

SPECIAL MEASURES USED IH EStABUSHEO THROMBOSIS 
Anticoagulants 

Fhe use of the anticoagulants hepmn and dicuwjrol in the 
treatment of thrombosis implies an acceptance of the assump 
non that although clots which hive ahead) fonned cannot be 
dissolved it is adi antageous ro inhibit further coagulation Tne 
present status of our knowledge of the mode of action of t c 
tvvo substances will be reviewed briefly Both apparent!) set on 
the prothrombin but m different wa>i Dicumirol preients 
the manufacuire of prothrombin m the hver but has no e cc 
on that which is alread' m the blood streatn Hepann does no 
interfere with the formation of prothrombin but m some 
ic prevents the change from prothrombin to ^ .ij 

w hen admmisitred m sufficient doses at appropriate . 

It renders the blood immediately incoagulable to mj 
degree 
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To illustrate these reactions and other factors affecting pro 
thrombin I had a cartoonist prepare the semicomic sketch 
sho^^n in Figure 368 The diagram illustrates the fact that 
dicumarol does not immediately affect the clotting mechanism 
because fort> eight to se\ent> two hours must pass before the 
prothrombin store is used up On the other hand an intra\ enous 
dose of heparin immediately inacovatcs the prothrombin on 
hand but the effect lasts onlv t\\ o or three hours This differ 
ence in mode of action makes possible a com ement combma 



Fig 368— A cartoonists summar} of the currentl) accepted conception of 
the action of dicumarol heparin and other factors influcncme plasma pro 
thrombin 


tion treatment m hen it is desired to pre\ cnc thrombosis for a 
week or more One would start hepann and dicumarol simul 
tancousK stopping the hepann m two or three da\s after the 
dicumarol effect had appeared 
Technic of Hepann Adimnistrition ~Hcp^Tm is gi\cn intra 
xenousU prefcrabl) b\ connnuous dnp The matemi is dis- 
pensed in 10 cc \ials containing 100 mg of the cr\srallme 
salt corresponding to 10 000 Toronto units It is con\ ement to 
add one of these Mals to 500 cc of physiologic saline solunon. 
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allowing the mixture to dnp m at the rate of l5 to 20 drops 
per minute The rate of flow must be adjusted for each patient 
so that an arbitrary optimum clotting time of fifteen minute's w 
maintained At the beginning of treatment it is necessar) to 
give the solution rapidly i e at the rate of SO to 60 drops per 
minute or 5 cc of the undiluted heparin ma> be injected at 
once The clotting time should be tested every hour until a 
stable level is reached and three times dailv thereafter The 
capillarv tube method is the simplest for it does not require a 
vempunciurc although it is admittcdlv less accurate than the 
multiple test tube method using venous blood 
The selection of the vein for the continuous dnp should be 
done with some care Originally 1 used a cannula m the Ion" 
saphenous vein at the ankle This procedure resulted m tram 

&S. HemuoTOMr 



ITg JC9 -Ideal hcf nr n chart \ iih clou ne t me ma ntavntd at ro It'el 
o( Aftcen n t\ tea (c pdlar. ivibc metl <i) (Coviiwy AnnaU ot ^ ‘ 


tory phlebitis in several cases Now I use a vein on the dorsum 
of the hand or w nst inserting an ordinary intravenous netdle 
which is fastened securely with tape and bandage so that no 
amount of moving is apt to dislodge it No splint is used or at 
the most a srtuiU cock un sulmt mav be placed at the wnst 
The patient can use the hand for holding reading matena! or 
eatmc, and the degree of comfort presented is m sharp contrast 
to that of the pawewt with ^ m the 

the elbow splinted m extension nie left wrist is used it t e 
patient is right handed and vice versa Toward the end o a 
course of treatment it is possible for the patient to be up i 
chair or e\ en to w alk about the room with the mtm enous p 
running , , „ rf,. 

No hard and fast rule can be laid down with re^r 
number of davs heparin should be given The usual co 
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treatment lasts about a week or ten days Figure 369 shows an 
example of good response to hepanmzation with satisfactory 
elevation of the clotting time for a period of eight da>s One 
should be on the lookout for the following hemorrhagic com 
plications hemorrhage from the operative site hemothorax 
subcutaneous hematoma epista\is and hematuna^^ ^ Usually 
the appearance of any of these comphcations is the signal to 
discontinue heparin treatment The clottmg time will return to 


KE HYSTERECTOMY 



Hg 370 -Chart of pitient ^\Ith o\crdose of hepann ^vhIch was followed bj 
hemorrhage 

normal in two or three hours but occasionally transfusion may 
be indicated Figure 370 showrs the chart of a patient who re 
cei\cd too much hepann with the result that the clotting time 
was maintained at a high level for several hours Profuse bleed 
>ng from the wound occurred and transfusion was necessar> 
Dicwiiarol Therapy —The new anticoagulant dicumarol is 
very convenient to give because it may be administered orally 
in a daily dose It is supplied m 50-mg and 100 mg capsules 
It has been our policy to give 100 mg per 50 pounds of bodv 
weight as an initial dose In no case should this exceed 400 mg 
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No atrempc is made to compute the dose closer than the nearest 
multiple of 50 The order for subsequent doses reads as fol 
loM s Tal c blood for phsmi prothrombin at 8 00 a m dail) 



Fig m F''3 2 

r g J71 \ Pnogrim f n ht leg f pJticnt M B Th re is a \{ 

in tl c poplif al c n from th po n of entran of i) e h n saphe ' 
arr \) to the entrance of a conm incatmg tem (upper antwj 

fig 372 —P stopcrati cplotograjl of paitent M D sho i^S hf/’irsf 
1 gati n of uperficial fem ral n Note tl e good appear n e of S 
leeks after tfe operation 

At 4 00 PM daji> give 100 mg dicumtrol unless the 
thrombin value of the morning is 10 per cent of norma 
belou m 33 hich case omit the day s dose 
drug should not be given until the h\er function ^ 



PULMONARY EMBOLISM METHODS OI- PREVENTION 1311 


investigated by checiung the prothrombin level The following 
case report shows how dicumirol was used m conjunction with 
femoral vein ligation in a case of thrombosis with pulmonary 
infarcts 

Case Report— M B a retired phjsician aged sixt> six years 
suffered trauma about the trunk and legs when he was beaten by an 
unknown assailant on Alarch 3 1943 This injury caused him to 
remain m bed for several weeks and on March 28 he had sudden 
pain m the nght chest and began to raise bloodv sputum He was 
admitted to the Henrv Ford Hospital a weel liter The physical 
Signs of infarct of the right lower pulmonarv lobe were present 
The calf of the right leg was tender when the foot was dorsiflexed 
(positive Homans sign) and a venogram showed a filling defect m 
the popliteal vein (Fig 371) This was thought to be the source of 
the embolus and ligation of the femora! vein was advised This was 
done on April 6 according to the method described below No 
thrombosis was- encountered m the region of the junction of the 
superficial and deep femoral veins hence the operation consisted 
only of section and ligation of the superficial vein His recovery 
was uneventful until on May 6 when he was preparing to go home 
he had a mild attacl of pam m the left chest It was feared that 
this was due to another small embolus It was decided to inhibit 
further thrombosis with dtcumarol therapy The details of treat 
ment and the response of the prothrombin level are shown m the 
accompany mg tabulation 

Dicumarol Dosvce SaiEDULE AND THE Response of the Prottirombin 
IV Patient »M B 


Due 

Dose of Dicumaro! 
Mg 

Prothrombin 
Per Cent 

S/7/45 


95 

5/7 

■»oo 



5/8 

100 

90 

5/9 

100 

85 

5/10 

100 

40 

5/11 

100 

35 

5/P 



5 

5/13 



10 

S/14 



25 

5/15 

100 

75 

5/16 



60 

5/17 

100 

75 

5/18 



0 

5/’0 



90 

5/-»l 

— 

100 



13P 


CONRAD R LAM 


The subsequent course of the patient was fa\orable There was 
no recurrence of the chest pant and he w as allow cd up on May 15 
There was negligible swelling of the right leg (Hg 372) He was 
discharged Irom the hospital on Ma> 22 On June 11 he was ob 
serted m the outpatient department he had gamed 20 pounds 
there w ere no chest s) mptoms and there w as no change m the leg 

Results frovi Use of Avttcoagulants —'Xht question of 
whether lives have been saved by the use of the anticoagulants 
w ill now be considered In the Henr> Ford Hospital senes, I am 
and IIool er* found that since 1924 there were 187 cases of 
nonfatal infarction and si\t> five cases of fatal embolism a total 
of 252 cases In seventeen of the fatal cases the patients had 
had previous nonfatal episodes Therefore there w ere 204 non 
fatal episodes Stvtj of these were treated with heparin or 
dicumirol (fift) three with bepann seven with dicumarol) 
Two of the treated group had a second nnd fatal embobsm 
giving a mortalit> rate of 5 > per cent Of the 144 untreated 
cases seventeen ended m fatal embolism a mortality rare of 
U y per cent Murray* had no deaths m fortv six cases of in 
farciion treated with hepann At the Ma>o Clinic SLxt) thr^ 
patients With nonfacal pulmonary embolism were hcpanniz™ 
with two deaths following This gave a mortality rate of 3 per 
cent which was much better than the rate of 18 5 per cent m a 
hige untreated group At the same dime sixt> seven patients 
were treated with dicumarol and there was not a single fatality 
whereas thirteen deaths would have been expected without 
specific treatment® 


Femoral Vein Ligafion 

This procedure has been advocated by Homans ” Welch and 
Faxon*’ and Fine and Sears” It has not been carried out 
enough cases for statistically significant figures to be 
to prove Its exact value in prevenung embolism ^ 
ber of cases is mounting and it has been demonstrated t a ig 
tion of the superficial femoral vein can be earned out wa 
the development of undue edema The mdicanons 
operation are simple I feel that the femoral ^ J’ r 

ligated whenever there is good evidence of throm o 
deep veins of the leg 



PULMOVAR^ EMBOLISM METHODS OF PREVEVTIOV J3J3 


The most convincing evidence of thrombosis is obtained by 
venography Biiier^® did 100 venograms and came to the con 
elusion that the thrombo embolic process almost invariably 
starts in the deep veins of the lower leg The method indica 
tions and interpretation of venograms has been presented in 
detail by Fine Frank and Starr ® 

The most successful venographtc techiuc in my hands has 
been according to the following procedure Under local anes 
thesia a small longitudinal inasion is made just postenor to the 
lateral malleolus A constant vein is found here A small cannula 
is tied in place, after which a drop or two of hepann is injected 
into the cannula and the stylet replaced until the syringe vvitli 
the contrast medium is attached The use of hepann at this stage 
allows one to do the operative part of the procedure in the pi 
tients room or elsewhere after which the patienr may be taken 
to the X ray department leisurely since there is no danger of 
thrombosis Presumably any contrast medium which is used for 
intravenous urography can be used for venography but I hive 
used Diodrast (Wmthrop) most often A 17-inch film is placed 
under the leg m such a position that when the exposure is made 
a large pirt of the thigh and some of the leg below the knee will 
be shown The foot is elevated 6 inches and held m slight in 
temal rotation When the x ray technician is ready the solii 
tion (20 cc of 35 per cent Diodrast) is injected over a penod 
of 60 seconds at the end of which time the exposure is made 
There is seldom time for a second picture 
If venography or clinical signs indicate thrombosis of the 
deep veins the femoral vein is explored in Scarpa s tnangic 
The pulsation of the femoral artery is located One per cent 
novociin is injected m the line of the proposed incision which 
measures about 5 inches m length and is placed just below 
Poupart s hgamenr slightly medial and parallel to the femoral 
irtery (Fig 372) The long saphenous vein is located ind fol 
lowed through the foramen ovale to the femoral vein No col 
laterals of the saphenous vein which are encountered should be 
sacrificed in making the exposure on account of the impending 
hgation of the deeper vein The fascia overlying the vein is 
incised and the femoral artery is carefully retracted laterally 
after division of a few small artcnal branches which pass over 
the vein By this time gentle palpation and inspection will have 
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show n \\ liether there is thrombosis m the common femoral \ ein 
ff thrombosis is present the portion of the vein above the 
siphenoiis IS exposed On two occasions I have found a throm 
bus terminating just before the vein passed under rbe hgaujew 
If one IS positiv e that this is the upper limit of the clot the vein 
should be compressed at this point b> an assistant s thumb or a 
tape to prevent pulmonarj cmbohsni m case there is dislodg 
ment due to opentive manipuhtion (fig 373) The pome of 
entrance of the deep femora! vein is then located and a tape 


I g 171 — Opcrati \ f r r moval of cl i from it c left fe i ® 

passed around this vessel as well as the superhcul femoral and 
saplienous veins The superficiil femoral vein is then opvncd J 
indicated in Tig 373 If r dot « present it maj be removed ' 
milling or suction The patency of all the venous 
tested by momentanlv releasing the pressure of the taj^ 
superficial vein is then divided and securely hgated wit" ^ 
fixion ligatures of silk (hig 3 4) 

If no thrombus is palpated m the common or 
femoral veins it his been my pohev to divide the 


suptr^cid 

superficial 




PULMOVAR'i emboli‘;m methods of prevention 1315 

vein only Others'’ have advised the ligation of the common 
femoral in this situation If there is thrombosis m the deep 
femoral (as evidenced by the failure of blood to flow from it 
when Its tape is released) the common femoral had better be 
ligated preferably below the entrance of the saphenous If 
thrombosis has extended into the line vein a serious problem 
IS at hand One has to choose between (1) ligation of the iliac 
vein by a retropentoneal or transperitoneal approach''’ (2) 
retrograde extraction of the clot by suction '' or (3) abandon 



Fig 374— Ligature and duision ol the superficial femoral rein has 1 een com 
pitted 

ment of attempts to ligate the vein above the clot and conservi 
nve treatment with heparin or dicumarol I have been loath to 
do the first procedure and have been afraid to do the second 
for fear of breahmg the continuity of a thrombus with disas 
trous results 

rollowing tlic closure of the wound hepann and dicumarol 
nnv be given in certain cases There is apt to be some hema 
toma formation but this possibilitv has to he w eighcd against 
the danger of lunher thrombosis 
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SUMMARY 

Measures for inmimizmg the incidence of fatal pulmonary 
embolism hate been retietted and desenbed Important among 
these are supervised postoperamc leg e-?ercises \uth deep 
breathing hepannization and dicumarol therapy and femoral 
vein ligation with or without venography 
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INTERRUPTIOV Ol- SYMPATHETIC IMPULSES 

ganglionic neurons as maintained by Smithw ick Freeman 
White and Ascroft ^ ^ ® " or tthether regeneration of the 

cervicodorsal sympathetic ganglia occurs more frequent y t an 
that of the lumbar ganglia is stiU a matter of controvers\ 
Nevertheless removal of the lumbar ganglia gives better an 
more lasung results than similar procedures m the cervico 
dorsal region 

INDICATIONS 

Man) conditions are benefited b\ interruption of the sympa 
thetic impulses m the lumbar region One of the most important 
of these is peripheral asctilar disease^ m which there is 
spasm There is apparent!) little difference in the results ob 
tamed w hcther the disease is purelv a \ asospastic one such as a 
vasospastic functional condition or whether there is an asso 
ciated obliteranvc lesion as in vasospastic organic lesions of 
which thrombo angiitis obliterans is an e'cample As emphasized 
b) Ochsner and DeBake> * ® the prognosis in a given case of 
penpherat arterial disease is dependent upon the degree of v aso 
spasm because the therap) in a given case largel) is that of re 
hef of vasospasm Everything else being equd the greater the 
degree of vasospasm and the less the organic occlusion the better 
is the prognosis and conversely the less the degree of vaso 
spasm and the more the organic occlusion the poorer the prog 
nosis Erythrojiielalgia (Weir Alitchells disease) is according 
to our evpcricnce not a separate cntit> but simply a v asospastic 
functional vascular disease in which the ervthromclalgic phase 
IS predominating 

In addition to spontaneous peripheral artenai disease other 
conditions involving the peripheral arteries are beneficiallv 
affected b> overcoming vasospastic influences Of particular im 
portance are acme arterni catistrophes such as artenai injury 
or artenai embolism There occurs as a result of injury to a 
large vessel an associated spasm not onlv of the involved vessel 
but also of the collaterals Were it not for this protective mech 
amsm most persons w ith injurv to major v essels w ould die from 
hemorrhage It has been the c\penence of manv surgeons to ob 
serve cases m which there has been division of as large a vessel 
as the femoral without the occurrence of fatal hemorrhage be 
cause pronounced spasm of the arterv produces hemostasis The 
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Hnrer has seen a number of butchers injuries m continental 
Europe m \\hich the femora! \cssels m the upper part of 
Hunters canal were injured b> the accidental slipping of the 
I nife during the process of skinning a suspended beef Although 
the femoral vessels arc frequently divided in such cases not 
mfrequentl) simple trauma of the femoral vessels without 
actual penetration produces such great spism that blood flou 
in the vessel is arrested These cases usually present the symp 
toms and signs of complete division of the artery which before 
operative exploration of the site of the injury so closely simulate 
those of actual division that they are mdrstmgmshable In pa 
tients with artenal embolism the profound ischemia is due not 
entircl> to the plugging of the mam vessel b> the embolus but is 
caused m part at lease by the associated v asospasm of the col 
laterals This can be easily demonstnted b> the improvement in 
these cases following procamc block of the regional sjmpa 
thetic ganglia w Inch of course has no effect upon the clot plug 
ging the main artery This procedure is frequently all that is 
necessary to maintain viabtJu) of the extremity and to prevent 
gangrene thus obviating embolectomy 

As has been emphasized by Gage “ “ * interrupaon of 
sympathetic impulses :s imperative m many cases of ofisttrysni 
m which repair IS contemplated By so doing one need not fear 
subsequent ischemia Gage has repeatedly demonstrated that 
even though the popliteal external or common iliac arteries may 
be divided the extremity usually remains warmer and better 
vascularized following the operanon than before obliteration of 
the aneurysm 

Ochsner and DeBal e>‘’ ” have called attention to the value 
of intemipnon of the sympatheoc impulses effecting rapid res 
olution of a ihrornbophkbttsc process If the regional sjTnpatn 
ctic ganglia are bloc! ed with procaine hydrochloride within lour 
to five w eeks after the onset of the process the pain fev er an 
swefling vviff rapidf) subside and instead of persistence o py 
rexia for weeks and continuance of the edema for months a 
years these patients are well within a few da^ , 

Equally as important although less dramanc are the 
tamed m long standing cases of postphlebitic ^5 

It may not seem hkely that vasospasm is a factor m 
vv c have been able to demonstrate repeatedly that sue 
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case One must assume therefore that the thrombophlebitic 
segment acts as an irntam e lesion and initiates \ asoconstnetor 
impulses which are earned over the sympathetic nervous sys 
tern This can be determined m a given case in the following 
manner The patient with postphlcbitic edemi is instructed to 
walk without any supporting bandage and at the normal rate of 
speed for approximately a mile Careful measurements of the 
circumference of the extremity arc then taken usually at tv\o 
levels on the thigh one at the knee and tw o on the leg A pro 
came lumbar sympathetic block is then done and after waiting 
about tvventy minutes for the block to become complete the 
patient again walks the same distance at the same rate of speed 
Immediately upon completion of this tour measurements are 
again taken at the same levels Tf there is a decrease m the size of 
the extremity following the second tour one is justified in as 
suming that the decrease is due to the associated vasodilatation 
These pauents are then instructed to avoid those measures 
which produce vasoconstnenon such as smoking and exposure 
to cold to wear bed socks at night and to apply heat to Ae ab- 
domen at night m order to produce reflex vasodilatation Gen 
erally this conservative therapy js sufficient to effect a cure 
Occasionally in the very severe case or in the patient in whom 
for economic reasons it is desirable to obtain a rapid response 
sympathectomy is justified 

Considerable benefit can be derived from interrupting the 
sympathetic impulses in many cases of post traimiattc edeim m 
which associated with a persistent edema there is coldness and 
increased sweating of the extremity Also the persistence of 
pain following trauma m the cases of sympathcncalgia which m 
the pist so often have been treated as malingering can be 
promptly relieved by ablation of the sympathetic impulses It 
is astonishing how frequently repeated blocks of the sy mpath 
etic ganglia w ith procaine will result in complete cure In others 
ablation of the regional ganglia is necessary 

Congenital idiopithic inegacolon or Hirschsprung s disease 
which does not respond to conservauve therapy can be greatly 
improved by resection of the lumbar sympathetic ganglia 
^Vhcrcas it is our belief tliat in most of these cases resection of 
the second third and fourth lumbar ganglia on the left is all 
that IS necessary occasionally bilateral lumbar ganghonectomv 
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ib required Contrar> to cmr expenence has been that of Tel 
ford ® Ross ’ and Oidham who beheve that bilateral denerva 
fjon ts always ncccssarj'^ \\c usuail) resect the second third 
and founh gangln on the left ijdc and if the paueot is reheted 
do nor resort to resection on the right However we are con 
vinccd as is Oldlnm that the bihtcrjl extrapcntoneal opera 
turn is possible at one stage Occasiomlly in tlie extensive case 
It IS ncecssirv to follow the left sided resection with ablation of 
the s> mpithenc ganglia on the nght 
Pitjcnts with sclerodcrnn m whom there is e\idence of de 
treiscd \iscalant> of the extremities have been successfully 
tretted bv sx mpathcctomj \s has been previously shown by 
Ochsner ind DeI5al cy ’ not mfrcqtientl) the combination of 
s\ mpithccroniv nnd subtotal pirarhj fofdectomy is necessary to 
bring about a regression of the process although occasionally 
simple ablation of the rcgionil svnipathctic ganglia is all that is 
necessary 

PROCAINE BLOCK OF THE LUMBAR SrMPATHETIC ©ANGLIA 

Ai* already titcncioncd it is possible with few exceptions to 
dctcmiinc b\ temponn intcrniption of the s\ mpathcnc im 
pulses with procaine mcschctiTition of the sy mpathctic ganglia 
w hether operation on tlie s> mpathetic nerv ous system w ill c\its 
the patient In tins xvay it is seldom ncccssirx to resort to a de 
structnc procedure such as sympithctic ginglionectomy unci 
one lb reasonably ccmin that bencficnl results will be obtained 
'In many instances procaine bloci of the lumbar sympatheuc 
ginglia IS all that is nccessiry to effect a complete cure This is 
particuhrly true in the else of thrombophlebitis in xvhich a! 
though the lesion is m the vein the symptoms are cntirci) 
anenal k is indeed m interesting biologic phenomenon that in 
the thrombophlebitic process there are initiated impulses w hich 
are carried over the sympathetic nervous system and produce 
spasm of the arterioles This causes the pain coldness tignf 
ness and sw elhng of the extremity These manifestation^c due 
to artcnolar spasm and not to the venous lesion per se This as 
been demonstrated both chmcally and experimentally by ^ 
Many patients with sympatheticalgu arc also 
heved by one or several procaine blocks of the sympat 
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ganglia Frequentl) threatened gangrene following \ oscular in 
Junes or artenal embolism can be aborted by simple procaine 
anesthetization of the regional S) mpathetic ganglia 

Disadvantages of Procaine and Alcohol Bloclc of Sympathetic Ganglia 
Whereas temporarj interruption of the sympathetic impulses 
by the injection of procaine is simple w ithout danger of in 
esnmable diagnostic value and frequenth of great therapeutic 
importance it has the distinct disadvantage of producing only 
transient results In many instances it is permissible to follow 
the use of procaine with alcohol when a prolonged effect is de 
sired At one time we were enthusiastic about the use of alcohol 
m the treatment of penpheral arterial disease of the vasospastic 
functional and vasospastic organic types However because we 
obtained a comparatively high incidence (15 per cent) of alco 
holic neuritis of the genitofemoral nerve we have almost en 
tirely abandoned this procedure Owing to the proximity of the 
genitofemoral nerve to the lumbar sympathetic chain it is dif 
ficult to understand why this does not occur more frequently 
Alcoholic neuntis of the genitofemoral nerve produces a pro 
nounced hyperesthesia of the upper medial aspect of the thigh 
and the adjacent genitalia and is at times most disabling Where 
^ there may be some mdicaaon for the use of alcohol it is our 
belief that if a prolonged interruption of sympathetic impulses 
IS desired it is far better to do a sympathectomy w hich is a pro 
cedure that carries virtually no risk and little disability except 
that there is a possibility of the development of an dcoholic 
neuntis 

Technic of Procaine Block of Sympathetic Ganglia 
The techmc of lumbar sympathetic procaine anesthetization 
ts extremely simple and is one tint should be mastered by everv 
^rgeon Whereas it is somewhat easier to anesthetize the lum 
ar sympathetic ganglia with the patient in the prone position 
not infrequently particularly in the patient with acute phleg 
niasia alba dolens who is too ill to be placed m this position it 
IS nece^ary to use the latenl decubitus posioon (Fig 375 a) 

^ side from the position in these different tv pes of cases the 
technic IS exactly the same If the prone position is emploved 
*t IS desirable to straighten the spinal lumbar cun e by placing 
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pillows beneath the abdomen of the patient (Fig 376) Since 
the spinous processes of the lumbar vertebrae are horizontal 
(Fig 375 b) and not directed caudally as those of the thoracic 
vertebrae are they may be used as landmarks for the trans 
verse processes The transverse process of the vertebra is the 
landmark chosen to determine the depth of the injection The 
reason for this is that although there ma> be considerable differ 
ence in the thicknesses of the subcutaneous fat and the sacro 
spinalis muscles m the obese muscular man and in the thin 
emaciated vv oman there is relatively little variation in the thick 
ness of the bodies of the respeenve vertebrae (Fig 375 c) 



A cutaneous wheal is made two fingerbreadths lateral to the 
spinous processes of the first second third and fourth lumbar 
venebrae At the site of each wheal a fine (No 22) lumbar 
puncture needle is inserted perpendicular to the skin The 
nee e is introduced until it stnl cs the transverse process Its 
irecnon is then slightly changed cither upw ard or downward 
^ t at It mav be pushed bc)ond the process for an additional 
'o ngerbreadths (Fig 375 c) The point of the needle then 
fh* *K j ^ ^^opentoncal space on the anterolateral surface of 
1 ^ vertebrae where the s>mpathetic chain is 

n j ^°^5h each one of these four ports the first sec 
^ third and founh 5 cc of 1 per cent procaine are injected 
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Tins floods the retropentonta! area and tlius anesthetizes the 
s\mpathetic gangln Complete anesthetization usually requires 
twenty to ihinv minutes 

Determination of the Result of Procame Block of Lumbar Sympathetic 
Ganglia 

^^hcthc^ procaine antsthctjzation of the lumbar s> mpathetic 
ganglia produces the desired results is determined m a number 
of different wavs depending upon the condition which is be 
mg treated In peripheral artenil disease one can use either 
osciliomcrric plethvsmographic or colonmctnc methods to 
detennine the increase in blood supply Also the funcnonal 
effect IS of importance If a patient suffers from mtennmetit 
claudication before the block it is important to determine 
whether he is able to walk a greater distmcc without pun after 
the sympithenc blocl Increased warmth decreased sweating 
increased artcnal pulsation and increased arteriolar pulsation 
irc cv idcnccs of increased blood flow In patients w ith s\ mpath 
eticalgia the prompt subsidence of pam following the comple 
cion of the block is of diagnostic importance In 
idiopathic mcgacoion not mfrcqucntlv there results an eiacua 
non of the colon following the completion of the block and 
generally one can demonstrue rocmgcnographically b\ means 
of barium enema a decrease m the diamcitr of the bowel In 
scleroderma obviously little or no result can be observed fol 
. lowing the procamc anesthetization of the sympathetic ganglia 
^ except that the extremity becomes vv armcr and drier 

In both postphlcbitic edenu and post traumatic edema the 
size of the extremity decreiscs following the increase m \as 
culantv obtained by sympathetic blocl Definite improvement 
m circulation is noted in pcnphcnl artcnal injuries and m 
artcnal embolism In addition to the improvement of the circu 
lation of the extremity m artcnal aneurysm not inirequenr> 
as emphasized bv Gage ** there is a decrease m the size or t e 
aneurysm w hich is due to the decrease m the penphera re 
sistance Sympathectomy m such an instance exerts not on y 
desirable effect on the colhttrals but has a very definite en 
ficial effect on the aneurysm itself We have ^ 

served cases m which following svropathcctomy 
apparently has been completely obliterated becatise or 
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crease in the tension Mithin the sac which has permitted clot 
ung 

LUMBAR SYMPATHETIC GANGLIONECTOMY 

S> mpathectom> is indicated if permanent interruption of the 
sympathetic impulses IS desired Whereas many approaches ha\e 
been suggested for ablation of the lumbar sympathetic ganglia 
ue are convinced from extensne expenence m which many 
types of incisions and approaches have been utilized that the 
anterolateral extraperitoneal approach is the one of choice We 
prefer a modification of the approach suggested by Lenche * 
which differs from the latter in that it is a muscle splitting in 
cision which permits early ambulation of the panent Moreover 
niany of our patients are out of bed on the second postopera 
tue day and practically all of them arc up on the third Most 
of them leave the hospital on the fifth dav Because of earlv 
ambulation short hospitalization and the safety of lumbar sym 
pathetic ganglioneccomy when performed in this way we prefer 
ablation of the ganglia to alcoholic injection w hen i prolonged 
effect is desired Not only is the effect much more coTnpIete and 
more prolonged but also the possibility of alcoholic neuntis 
which occurs in about 15 per cent of instances is obviated 

Technic 

Lumbar sympathetic ganglioncctoim is performed in our 
Llimc in the following manner Lumbar analgesia is preferable 
to inhalation anesthesia because the relaxation which is obtained 
acilitatcs performance of the operation and mal es the con 
'alesccnce smoother With the patient in the supme position 
3re placed beneath the shoulder and hip of the side 
to be operated upon to elevate it a little (Fig 377 a) A shghtK 
curved incision with the concnitv medially begins just lateral 
to the outer border of the rectus and shghtlv below the costal 
margin and extends downward to end just lateral to the lateral 
lorder of the rectus on a level with the anterior supenor iliac 
''Pme (Fig 377 h and 378 t) This incision extends through 
t le skin subcutaneous fascia and fasma of the external oblique 
niuscle The fascia of the external oblique muscle is freed from 
tie underlying internal oblique muscle for a distance of from 
0 to 12 cm The internal oblique ind tnnsversalis muscles are 
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surfice of the bodies of the \crtebne On the right side of the 
chain lies deep to the \ cna cr\\ t \\ hcrtis on the left it is located 
beneath the aorta When these respectn c t cssels are retracted 
mediall) care must be taken not to injure them (Fit. 380) 
Occasioni{{> it is ntccssar> jn curemclv muscuhr persons to 
retnet the iliopsoas nwsclc latcnU> bcciusc the sympathetic 
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[Cofemoral n nc crossing t In rctracti n f tht p ntmfum mcoai) ^ 
sicral promantori i ca h ikntilcd n ihc io crparioftic 
on mportant Imdnutl I cc u c ti ts at this Ici 1 t! at ® ^ 
j^an Jion is fnund 


chain may beparth co%Ercdb\ « rorthis\\eptefera dissei^rof 
whiclt IS a compact piece of gaiiTc held m the np " ^ 


curved forceps , » 

It IS imperative that the field be bloodless because 
is any bleeding it is impo^ible to recognize the s>mp 
chain In the bloodless field hoavever the chain can 
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Iodi« chain IS exposed in the anf’te between the 

and tFf* 'cncbrac and the iliop oas mu cle The sena cat a on the ns;ht 
IS ntclpii . ^ ^he left arc retracted mcdialU B\ means of hooks the chain 
taken nnf caneha and rami is dissected out Care must be 

pathetic lumbar ancncs and ems s h ch cross o\cr the s\m 

*'on siher clips the rami and chain are compressed before dm 

«nialK acer^n?n »o present hemorrha e from small vessels which 

» avv-inipanv the nbers 

ch in {>c nn*^i» ^ “"J founh luml ar pan^l a are rcmoi ed, the 

^scs of tv^tni'i the second and below the feurth Occasionalh in 
^ ch there ,s ss ellm? of the thich « is 
'lule canclon This is undesirable however in the 

Utcral^ ^ because of interference iih ejaculation when done bi 
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palpated and seen on the anterolateral surface of the bodies of 
the ^ ertcbrae B) means of hooks the chain is grasped and eie 
\atcd (Pig 380 a) \\ ith additional dissectors the ganglia and 
rami arc dissected out Care must be lal en not to injure the 
lumbar arteries and seins which emerge from and enter the 
aorta and \ ena cat a rcspectn cl> and « hich cross o\ er the s> m 
pathetic chain After isolation of each individual rami it is 
clamped with a silver clip because usuallj there is a small vessel 
accompanyinj, the ramus which may bleed if it is divided with 
out prtv lously clipping It (Fig 380 6) 

Generallv the second third and fourth lumbar ganglia are 
removed (Fij, 380 c) although occasionally ic is necessary 
to remove the first pamcularl> m the patient who has a post 
phlebmc edema involving the upper part of the thigh It is 
desirable however not to remove the first when this is not 
nccessar> particularly in the male because bilateral ablation of 
the first ganglia prevents ejaculation and produces stenlizanon 
The fourth sv mpathctic ganglion lies opposite the promontorj 
of the sacrum winch makes it rcadilj recognizable The s>m 
pathcnc chain is divided above the second and below the founh 
when the second third and founh are removed (Fig 380 c) 
Generally die entire operation can be done without an> bleed 
ing whatsoever and can be completed waihm a short period of 
time I or the past four years wc hive used nothing but cotton 
throughout hgating the small vessels m the skm and subcu 
taneous fascia with No 80 cotton 
After reseebon has been completed the retractors and pjcl s 
are removed allowing the pemonciim to fall back The trans 
versalis and internal oblique muscles arc appro\inuted b) several 
looselv tied quilting cotton sutures The fascia of the external 
oblique is carcfull> approximated by interrupted suture or 
quilang cotton and the superficial fascia is similarly appfo^’ 
mated The si in is closed cither with a continuous interlocking 
quilnng cotton suture or interrupted sutures For the past ycif 
and a half w c ha\ e used the Singer Suq,ical Stitching Alac loe 
w hich IS of great \ alue in using nonabsorbable 
It greatly facilitates the use of mterniprcd sutures 'We 
IS particularly useful when cotton is employed After a s 
dressinghasbeenplacedovenhcwound a compression ban t 

wTth mechanics waste is applied Thu. is used routinely o 
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\\ ounds m our clinic and is undoubtedh parti) responsible for 
the excellent healing x\hich x\e obtain 


SUMMARY 

Pauents x\nih disturbances of sjmpathenc mncnaoon can 
usually be informed preoperatncly x^hether s> mpathectom) 
uiU benefit them This cm be predicted simpl) by temporary 
interruption of the ^ mpathcnc impulses \\ ith procaine anesthe 
tiiation of the sympathetic ganglia \blation of the sympathetic 
gangha is indicated in penpheral xascular diseases arterial catas 
irophes certain cases of aneurysms acute and chronic throm 
bophlebiuc processes congenital idiopathic megacolon and 
scleroderma The techmes of procaine block and lumbar sy m 
pathetic ganglionectomv ate described in detail 
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SURGICAL TREATMENT OF SCIATICA DUE TO RUPTURE 
OF AN INTERVERTEBRAL DISK* 


DEAN H ECHOLS MO FAC St 

Althou( h It IS now gencnilj conceded that the principal 
cause of chronic scntic pain is in intraspmal rupture of the 
fourth or hfth lumbir inten-crtcbnl disl both orthopedic sur 
^er> and neurologicil surgerv becuue nnture specialaes before 
this disease w is understood Occisionil reports of traumatic 
mtnspinil rupture of i disk ippcirtd in the literature (Kochcr 
m 1896 Middleton ind Teacher m 1911 Goldthwaite® in 1911 
Dand>^ m 19‘’9) but it wis not until 1934 that Mixter and 
Hirr established sci itic p un due to ruptured disl as a chmeo 
pathological cntitj Dunng the ensuing nine \ ears the diagnosis 
ind surgical treatment of this condition have steadiU evolved 
so that minj thousands of cists ire successfully treated each 
vcir A histoncal review of the subject cm be found in the 
monograph The Intcrv ertcbnl Disk b> Bradford and 
Spurling ° 

DIAGNOSIS 

T he diagnosis of sciatica due to protrusion of an mterv er 
tcbral disk is eas) to mike m certain respects and difficult m 
others The fundamentil factor in «nbhshing the diagnosis is 
the patients detailed description of the pun and associated 
symptoms The pain is located in the posterolateral aspect of 
the thigh and leg Trcqucntl) pain extends to the ankle foot 
ind toes Usuall) the patient also cxpcnenccs pam in the hip 
huttocl and sacro iliac and lumbosacral regions Often the pain 
in the back or hip is far more severe than the pain in the leg 

I rom tic Dim on of \cunso^er\ Department of Surger) School of 
M J cine Tulanc Unncrsit\ an! the Sect on on Ncurosurgerv Ochsner 
flmic jScw Orican 

t Professor f Clin cal S irt, r\ (Neorosurgen ) Tulanc Universit) School 
f Me licmc Consult ni m Ncur urgcr\ Och ncr Clinic Member of the 
''tad Touro Infimnrs Mercs Hit! S<mit Me iitnil So tl cm Baptist an 1 
IhrclDicuS ters H j ital 

I3JS 
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Coughing sneezing bending and lifting exaggerate the pain 
m the back or hip and may cause ic to radiate all or part of 
the \\ ay dow n the io\t er extremity The patient is forced by the 
pam to hmp Slioiild the nerve root be sufficiently comprcKcd 
by the protruding portion of the disl numbness tingling and 
other abnormal sensations m the leg foot or toes are expen 
enced Occasionally slight weakness of the ankle is mentioned 
In a typical advanced case the diagnosis is practically estab 
hshed by tlic patient s desenpoon of the symptoms but other 
factors are impomnt pamcularlj the history Chroniciry of 
symptoms is an outstanding feature in most of the patients uho 
are candidates for surgical treatment Intermittent and often of 
many years duration the pun m the hick precedes the pain in 
the leg by weeks months or years rrcquently the pam m the 
back subsides or dibippcirs when the scunc pun begins The 
sciaac pain may also be intermittent otcurnng only m articks 
of several niontlis duntion 

Although the history of in inpin to the back is of value 
m arriving at the tlngnosis the absence of such a history is of 
no significance whatsoever In fact less than half the patients 
with this disease attribute the pun to trauma 

In tlircc fourths of these patients the sciatic pam is scnctly 
unilateral In the remaining one fourth there is a lesser pain in 
the other buctoci and leg Severe bihtcnl sciatica oraitemacmg 
sciatica can be caused by a ruptured disk but the differential 
diagnosis is more complicated 

1 hus the patient s description of the sy mproms and the ce 
tads of the history are all that arc needed to establish a tentaove 
diagnosis m the great majonty of eases However additiona 
precautions arc required if negative explontions of the spina 
canal are to be avoided , 

Most iiclpful in establishing the diagnosis is the coiimne 
orthopedic and ncnrolopc cxantmation Diminution or absence 
of the Achilles reflex on the side of the sciatica is ^ T. 
dicative of the diagnosis and suggests that the fifth and not 
fourth disk IS the affected one Normal Achdles , 

entirely compatible with the diagnosis of ruptured dis 
equality of the patellar reflexes or absence of one of , 
considerable doubt on the dii^osis of rupture of the to 
fifth lumbar disl Sensory examination of the leg and lo 
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a pm point cotton heit and cold is not important but occasion 
ally discloses some tactile loss of which the patient was not 
aware There is never anesthesia but merely areas of disturbed 
or diminished sensibility Sensory changes on the big toe and 
the adjacent toe indicate that the fourth disk is at fault Dis 
turbance in the fourth and fifth toes points to rupture of the 
fifth disk 

Limitation of movements of the back muscular spasm pro 
ducing loss of lumbar lordosis and spasm causing hst of the 
lumbar spine toward or away from the side of the sciatica all 
tend to \enf> the diagnosis and to differenuate the condition 
from toxic or inflammatory neuntis of the sciatic nerve Limp 
mg and pam on straight leg raising are constant findings In 
the ma)ont> of cases when the examiner presses firmly on the 
fifth lumbar spinous process or 1 inch lateral to it the patient 
complains of locil tenderness and exaggennon of the sciatic 
pain This is a most reassuring sign 

It IS wnsc to ln\c rocingeiiogravts of the lumbar spine to 
climmatt a diagnosis of spondylolisthesis spond> lolysis fracture 
of 1 pedicle primary bone tumor and metastatic carcinoma 
sitKC each of these conditions can produce a s> ndromc closcl> 
resembling nipturcd disk In most cases of ruptured disk films 
of the spine are normal a point which helps to venfy the diag 
nosis of ruptured disl In some cases there is narrowing of the 
affected disk but this is a treacherous finding as the narrowed 
disl ma) not be the one that has ruptured into the spinal canal 
Congenital anomalies in the lumbosacral region including spina 
bifida occulta arc occisional findings m cases of ruptured disl 
Hypertrophic arthntis rarcl> imitates the syndrome of sciatica 
due to ruptured disk and its presence in no wav casts doubt on 
the diagnosis 

examination of the spntal fluid m typical cases of sciatica due 
to herniated disl is of little \aluc The onI> finding is an in 
crease m the total protein content which is present in only 
JO per cent of cases S> philis does not mimic the syndrome 
of ruptured disl and its presence mercl\ adds another thcra 
pcutic problem 

When the surgical treatment for ruptured mtcix ertebral disl 
''as in its mfancj the custom was to \cnfv the diagnosis by 
tnydo^nphy Tins procedure consists m the injection of from 
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2 to 5 cc o( Ijpj<?doi mt<7 the lumbar subarachnoid space to 
permit vJSuahMtjon of the dunl sac uiih the fluoroscope 
tilting the table the radiologist can watch the radiopaque oil 
as Jt Bows up and dow n in the lumbar region Jnfraspinal ruptere 
of a disk cause? a Bilmg defect m the dunl sac Myelography 
nith bpiodol would probably still be m routine use had not 
certain objections arisen Chief among these is the fact tJiar 
hpiodol cannot easily be removed (except at operation) and 
remains pcmnncntly in the dunl sac Air nnclography neve 
was tned but did not prove to be reliable The latest method 
mjelograph) with panropaqiic (a cbm iodized oil) promises f<f 
be almost entirely sitisfactorv ln;ccnon of this suiistance w 
made into the iuinbir subarachnoid space with the patient m 
the prone position on the fluoroscopic table The needle is left 
m place dunng the fluorxiscopv After the ruptured disk has 
been visuali/cd and a roentgenogram nude it is possible to 
aspirate the iodized oil U> attaching a syringe to the needle a 
procedure which wis difficult to accomplish with the thicker 
iiptodol 

In spice of the existence of this satisfactory method of dem 
onstrating rnentgenologicall) a rupture of a lumbar disl if u 
not popular with neurosurgeons is \ routine procedure because 
they know riiir the clmsca! diagnosis is mftIhbJc m typical 
cases therefore myelography « usually reserved for compli 
cated or ary pical eases 


SUR&ICAL TREATMENT 


Evolufiofl pf flie Operafien for Ruptured Disk 
Early in rhe dcvelopnienr of the surgical treatment foe heiW 
ated disls ic was necessary to remove seven! spmous 
and laminae before attempting to locate ind resect the profmde 
portion of a disl Ac present it is customary to remote theiesi^^ 
wjfliout doing a compicfe laminectomy The spinous proces^ 
need not be disturbed and only small ptrts of the laminae a 


removed , _ 

A second refinement m technic came with the abanao 
of the transdural approach to a ruptured dtsl ^ 

mectomies were too narrow and the evtndunl „jjj{e 

lesion near the midbne did not seem feasible Now it i i 
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to reino\e any type of ruptured disk without operung the dura 
Because of the danger of producing arachnoidal adhesions the 
dura should not be opened c\en to extract lipiodol 
A third adiancement appeared AMth the realization of the im 
portance of adequate unroofing of the compressed nerve root 
This measure insures against recurrence of the sciatica and has 
abolished the practice of sectioning the sensory fibers of the 
nen e root 

A fourth improv ement in the early operation is currettement 
of the interior of the disk after tlie extruded portion has been 
removed This procedure gets nd of the free or loosely attached 
fragments occupying the central portion of the degenerated 
disk and makes further herniation unlikely 
The final important technical adv ance is the combination of 
spinal fusion and removal of the disk in a single operation in 
those patients who are certain to have residual pam m the back 
j operation alone is performed The onhopedic surgeon 
and the neurosurgeon participate in this operaaon 

Preoperatjve Preparation 

, before operation the lower half of the back is 

shaved and an enema is given if the patient has not had a spon 
taneous bowel movement on that day A good nights rest is 
^sured bv means of pain relieving and sleep inducing drugs 
ne ourth gram of 'morphine is given one hour before opera 
non ^ 


Anesthesia 

choice of anesthetic is not of great importance spmal 
giona and general anesthetics are in common use However 
cgional anesthesia is advantageous m that it usually permits 
lesion before the surgeon begins to remove 
rtipc 3nd bone Bv means of regional anes 

nftr 1 procaine hxdrochlonde with 3 drops of 

ounce) the spine can be painlesslv^ exposed and 
‘S'^nientum flavum partnilv removed However is soon 
r instrument is placed near the compressed spinal nerve 
be tn sciatic pam is felt \t this point the root should 

dcri^ nn means of a hypo 

ce e In rare instances the nerve root is so placed that 
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It cannot be exposed and injected xvithout producing intense 
pain Under these circuni'tances it becomes necessary to give 
pentothal intravenously for about five ramutes or to give an 
inhalation or spinal anesthetic for the remainder of the opera 
tion A small amount of spinal anesthetic can of course be 
injected directly into the exposed dural sac One disadvantage 
of a regional anesthetic is that in large patients it does not pro 
vide adequate relaxation of the spinal muscles 

Technic el Parbal Hemilaminectomy for Rupture of Fifth lumbar D sk 
The patient is placed in the prone position on the operating 
table It IS desirable to straiglitcn die normal lumbar curvature 
bj breaking the table and flexing the hips or by placing a pillow 
under the abdomen or by combining these (Fig 381 «) The 
latter method has the disadv antage of increasing intra abdominal 
pressure and consequent!) venous congestion within the spinal 
canal After the si m Ins been prepared the fifth lumbar spmous 
process is palpated and marl cd bj a small cross made with the 
scalpel Using the cross mar! as the center an area of skin ’ 
inches wide and 6 inches long is marked off \v ith tow els w h ch 
arc fastened to the si m witli clips or sutures Additional draping 
IS completed after w inch an incision 4 to 6 mches* long (de 
pending on the size of the patient) is made m the midlme over 
the lower two or three lumbar spinous processes and the upper 
part of the sacral crest (Fig 381 b) Bleeding is controlled bv 
hemostats and electrocoagulation The midhne incision is con 
tmued down through soft tissue to the bon) tips of the lumbar 
V md sacral spinous processes B) means of a periosteal elevator 
and a cenam amount of sharp dissection the muscles and pen 
osteum are retracted from the right or the left sides 
spinous processes depending on the location of the sciatica 
381 c and d) Bleeding dimng this stage is temporanl) con 
trolled by pad mg the wound with gauze spongvs After f c 
muscles and periosteum have been scraped from the 
processes and the corresponding laminae of the fourth and 
lumbar vertebrae and the upper part of the sacrum one or nv^ 
self retaining retractors are inserted Bleeding points are t 
picked up w ith the metal sucl cr w hich is in turn touene ' 
the electrocoagulator Loose strands of muscle ^ 

are removed from the field A satisfactory exposure of r e 
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bosacral interspace and the interspace between the fourth and 
fifth lumbat laminae is thus obtained 
The following mimpulations are performed when doubt 
exists as to w hich disV is ruptured The spinous process of the 



Fig 381 — ii Maximum flexion of the lumbar spine facilitates the perform 
ance of lamincetomx b A median line skin incision is centered oxer the fifth 
mmous process c After the fascia has been incised the penostenm is scraped 
from the lateral aspects of the spinous processes and laminae on one side as 
IS also illustrated \ % cross section m d 

fifth lumbar ^ ertebra is grasped \\ ith a heavy forceps and mo\ ed 
caudad and ccphalad The fourth spmous process is similarly 
tno\cd If the fourth dislv is ruptured there will be increased 
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mobility of tlic fourth and fifth spmous processes when they 
arc pushed toward each other Rupture of the fifth* dis! causes 
abnormal mobilit> of onl> the fifth spinous process B> this pro 
cedure the surgeon usuallj cin determine which of the t^vo 




r g 38 -<r A cur c 1 P n tcaJ Ic tor « of a t nHge jn sepao S 
i esmentun fia urn fr n HS attacJ n nr to the a ret or anU jnJ ^lo ^ 

f the fifth Jan n Tl c nfen r c Jge f tJ c fifth lam n i ne t « , 

th rong ur f reep A Icouatc c posute I t b cn atta ^ 

self r taming rctr ctor tl at has one long an I on heb 

c Forceps gra ps tl c freed ccpl aJatl e Jge of ih 1 gamenwm 
s remo ed f ) s! rp d sc non 

disks should be explored If the operation is being do^ 
a local anesthetic additioml venfication can be obnin 
following manner The ligamentum flasum m 

lamina svith the sacrum is forcefoUy palpated wi 
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strument This usually reproduces the sciatic pain if the lesion is 
at that le\el If the finding is negative the manipulation is re 
peatcd at the interspace betavccn the fourth and fifth laminae 
There is no need for palpation of the ligament between the 
third and fourth laminae since the third lumbar disk rarely 
ruptures and when it does it can mvanably be anticipated 
clinically and should be \enfied by myelography 
After the diagnosis of herniated fifth disl has been made 
the next step is to open the spinal canal By means of a curved 
penosteal elevator the attachment of the ligamentum flavum is 
forcefully separated from the undersurface of the fifth lumbar 
lamina (Fig 382 a) The caudad edge of this lamina is then 
removed with the rongeur (Fig 382 b) this brings the free 
cephalad edge of the ligamentum flavum into view The liga 
mentum flavum can then be removed with a forceps and scis 
sors or kmfe (Fig 382 c) One fourth inch of the first sacral 
lamina is also removed thus providing an opening about one 
inch in length through which the dural sac can be seen 
Next the floor of the spinal canal should be palpated by 
compressing the dural sac with the finger This does no harm 
to the few nerve roots wathm the dural sac at this level The 
majority of ruptured disl s protrude sufficicntlv far into the 
spinal canal so that they can be palpated However a negative 
exploration is not complete until the dural sac and the first 
sacral nerve root have been retracted to expose the disk from 
the midline to the intervertebral foramen 
As soon as the extruded portion of the disk (disl nodule) 
las been palpated attention is directed to exposing the nerve 
most difficult part of the operation since 
t e root may be tightly wedged between the disk nodule and 
t e bone and ligament forming the lateral wall of the spinal 
canal To avoid damage to the incarcerated root the bone is 
sometimes removed with a small chisel (Fig 383 b) The ex 
posurc IS completed with a bone cutting punch (Fig 383 c) 
t IS important to unroof the pinched nerv c completely This 
procedure alone would undoubtedly terminate the sciatic pain 
in many cases 

The next step of the operation is to expose and remove the 
□isl nodule but first it is ncccssarv to retract the root and the 
Ural sac medially (Fig 384 a) The lesions thus brought into 
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\jcw vai^ in appeannce and chiracter The commonest type 
IS a smooth > cllov ish hemispherical nodule hich feels rub 
berj on palpation 7 his appearance is largely due to the nodule 
being fixed in place b> a tight capsule Incision xvith a pointed 
1 nife may cause eniption of the loose contents through the 
opening (Hg 384 b) At times the contents arc firml> attached 



Tig J83 -a D agram sh \ np J esure bj hern ate 1 disk upon , 

and first sacral ncr\e b Remo al of I nc iil a ch i e p ^ tne P" , ^ 
tvctve root c Tl c openme nto the sp nal canal « enl rged b> n ans 
bone cuti ng punch (show n m rf) that bites off tl e bmin 1 1 gW > 


Within the disk and must be forcefullj puHed out Herni 
tissue IS made up of fragments of annulus fibrosus an 
remains of the nucleus pulposus Occasions//) an ^ 
sulated mass of extruded disk tissue is encountered and is si p 
lifted or pulled out The third type of ruptured disk ) 

found IS the bulging or concealed rupture buc 
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IS large and relatively flat, especially if the patient is in the flexed 
position Dunng weight beanng it protrudes sufficient!) to 
compress the nene root Upon palpation ^vlth an instrument 
a soft disk IS felt in contrast to the firmness of a normal disk 
Moreo\er a normal disk is alwajs hidden by a plexus of veins 



Deqen.er«a.Te _ 
Conterits removeci 


lig 384— ij The nerve root and dural sac hate been retracted to expose 
the disk nodule the capsule of which is opened bj a stellate incision b The 
contents of the disk nodule are removed with forceps c Bj insertion of an 
instrument into the center of the d sk the loose contents are extracted 

This t) pe of lesion should be incised so that the loose degen 
crated contents of the disk can be rcmo\cd The surface of this 
lesion IS the postenor longitudinal ligament and the intact outer 
nng of the annulus fibrosus It x\iU be found that all of the 
deeper nngs of the annulus are ruptured 
Regardless of the type of mtraspin'il lesion which has been 
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remo\ ed the final step is to expose the fissure m the disk through 
\\ hich the herniated cartilage has escaped The opening is usu 
all) large enough to permit inscmon of a bone punch curette 
or pituitax) forceps into the mtenor of the disk (Fig 384 c) 
If necessar) the opening can be enlarged The condition of the 
interior of the disk ^anes greath depending chiefly on the 
time that has elapsed since the teanng of the annulus fibrosus 
and the escape of the gelatinous nucleus pulposus In cases of 
recent rupture the interior of the disk is firm and resdient In 
cases of long duration the disk has lost its turgor and there may 
e\en be a large ca\it> in its center Curettage may bring forth 
many loose fragments of tissue (Fig 385) Occasionally a large 
part of the disk has become separated and can be pulled out 
(Fig 386) It IS usually wise to remo\e as much of the degen 
crated interior of the disk as possible but the intact portions 
of the disk should not be disturbed * The \\ nter routinely leav es 
a small metal clip m the center of the degenerated disk for 
future identification since the site of a small partial hcmilamincc 
tom\ might others ise be undetectable b\ roentgenograph\ 


Complicaiions During Operation 

Unless special care is taken the dural sac ma\ be tom or 
cut uath the bone cutting instruments Suture of a tear in the 
be impossible through a partial hemilaminectomy in 
" hich e^cnt a small section of crushed muscle ma\ be used as a 
P ug B\ accident the bone punch has also been 1 nou n to crush 
^be ncr\e root and cause slight permanent anesthesia 
and Meakness of the foot When there is doubt as to the exact 
lo^tion of the nen e a chisel should be used in unroofing it 
I he chief complication of this operation is the inad\ertent 
production of se\cre bleeding from the \enous plexus whicli 
lies antenor to the dural sac and the ner\e roots Surgeons un 
amiliar m ith this region ha\ e been forced to abandon the opera 
lion after tcanng one of these \eins It is most important to 


methods of dealtnij with the diseased d si. ha\e been adtocated 
smIm? 1 L ^ fraement of bone into the ca\in of the disk m order to 

* I tned this Howeser in t\%chc recent cases I h3\c used 

scnaiVi'.i!” camlacc plates and scrtebral cortices t hich 

ua,”i cancellous bone of the adjacent tcrtcbral bodies 

ether or not tins lead to \ ascubnzation an! c cnrual fill ntj in of the 
catin \ ith conneente tissue remans to be seen 
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retract the ncrv e tDcjt and datal sac w kK great cate AUhongh it 
IS true that these \cins do not otcrlic a disk nodule the> are 
to be found around the penphery of the lesion Bleeding occur 
ring near the nodule in'i> be controlled b> small packs of moist 
cotton ro each of as hicK is attached a long suture If the veins 
continue to bleed after the cotton has been remoted a section 
of crushed jnuscle can be used as a permanent pack To asoid 
the possibiht) of hemorrhage veins close to the base of a disk 
nodule may be obliterated b^ electrocoagulation 



Tg J«7-r p{ rat on of the llftl has dsciosrd no ibnormaftj b t i 
Ics rt of the /ounf» d sJv s revealed aft r further e plorat on 

Cemplefion of Operafien 

It IS wise to irrigate thewoond several times with A\arrn«hue 
solution in order to get nd of fat droplets dry blood and frag 
ments of tissue There is no objection to using a small amoun 
of sulfanilamide m the cavity TTic first Imc of suture 
IS m the fascia which is attached to the tips of the , 
processes of the vertebrae The rennming laj efs are also c 
with interrupted cotton sutures 
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Rupfure of Fourfh Lumbar Disic 

A rupture of the fourth lumbir disl is removed m exactly 
the same way as a lesion of the fifth disk but the operation is 
somewhat more difficult because (1) the lesion is farther from 
the surface of the back (2) the lamina of the fourth disk is not 
as long as that of the fifth and (3) the root bears a slightly 
different relation to the disk 

The surgeon may explore a disk that proves to be normal 
particularly when a spinal or general anesthetic is used 



Tig 388— By this method both the fourth and the fifth disks ma^ be exposed 
The fifth lamina has been removed 

Through a separate opening he may then expose the other disk 
(Fig 387) It is possible to explore both the fourth and fifth 
disl s and still leave the bony nng of the fifth vertebra intact 
This IS especially desirable if a spinal fusion is to be done at 
the same time However if spinal fusion even at a later date is 
not anticipated there is no objection to removing the rest of 
the fifth lamina as shown in Figure 388 This saves time and 
trouble and insures an adequate unroofing of the fifth lumbar 
root 
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B laferdJ Laminscfomy 

Up to this point ureniion has been given stnctij to the urn 
lateral approach to the fourth tnd fifth intervertebral disks 
This technic of retracting the muscles from onl> one side of the 
posterior spinous processes diminishes the postoperative back 
pain and enables the patient to wilkat an earlier date However 
there is no real objection to bilitcral exposure of the laminae 
which facilitates performance of the operation particularly jf 
special retnetors for the unilitcnl appro ich arc not available 



I ^ 189 -,j Rujtuf of M c r I II nc c u Off 1 latml sci c pan 

I B J t ral p n 3 } ii n cf v tl it ren aJ f sp nous processes r «n 

rraspjn u Jjgancnt n a patent lo i s I I t ral scatic pan ^ 

nodu! $ r move ! fr m tt e s Ic on { cl d c pa n 1 n c s re o 

lateral cvp urc nsures d ojuat decoropr s on of both ner e roots 

In addition to this pnctical consideration the hilaterji exposure 
and bilateral lammectomy arc often indicated in panenrs "ho 
have bilateral scntic pun In such cases it is assumed that t e 
patient has a rupture of the disl near the midhne which is 
large enough to cause pressure on the roots of both fifth lum at 

or both first s^icral nerves (Fig 389 it) Since such a lesion usu^ 

ally occupies more space on one side than on the other 
sciatic pam on one side is iisuall) milder L-'posure ® ^ . 
t)pc of lesion is made on the side of the greater pam t 
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an. opening made by hemilaminectomy or partial hemilammec 
tom> If the entire midline protrusion cannot be removed b^ 
this route a partial hemilaminectomy is performed on the other 
side (Fig 389 b) This permits unroofing of both nerve roots 
and IS good insurance against the persistence of sciatic pain on 
the lesser side Of minor consideration is the fact that the spinous 
processes and connecting ligaments may be left intact However 
there is no serious objection to removing or partially removing 
two spinous processes and the connecting ligaments 

Postoperaiive Care 

The patient is placed on his back in bed with a pillow under 
the head After si\ hours he may lie m any position Alorphme 
is prescribed freely for several days Cathetenzation is necessary 
once or twice in many cases particularly if a spinal anesthetic 
has been used An enema is permitted on the second or third 
day On the second postoperative day the patient may choose 
his own diet He is allowed to sit up m bed and then m a chair 
after the first weel if he is free of pain The usual hospital stay 
IS twelve days 

Combined Disk Operation and Spinal Fusion 

Combined operation for removal of the herniated portion 
of the disl and spinal fusion should be performed in about 14 
per cent of all cases of ruptured disks ^ The decision to perform 
spinal fusion is made bv the orthopedic surgeon from the his 
tory clinical findings roentgenograms and occupation of the 
patient If an unstable bad can be demonstrated clmicallv and 
roentgenographicallv if pain in the back is the major complaint 
and can be relieved bv immobilization and if the patient miis*’ 
return to strenuous labor it is prudent for the orthopedic sur 
geon to fuse the spine at the same time that the neurosurgeon 
terminates the sciatic pain Because of the long period of tim^- 
required it is preferable to perform the combined operation 
under a spinal anesthetic This may be administered fractionaliv 
since the dural sac is exposed at operation permitting the in 
jcction of additional anesthetic solution through a hypodermic 
needle The orthopedist assumes chaige of the patient as soon 
as the intraspmal lesion has been remov ed 
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RESULTS OF OPERATION 

Pnor to June 1943 the wmcr operated on 170 patients uiih 
sciatica who were presumed to hate a rupture of an mterver 
tcbral disl Spinal fusion b> an orthopedic surgeon was earned 
out at the same time m setentecn of the last 100 cases The 
results in the first fifty cases hate alrcadv been reported* Fol 
low up studies on the remaining patients have been made and 
will appear elsewhere Some poor or indifferent results were 
obtained m the first part of the senes due to inadequate opera 
non or incorrect diagnosis In the last 100 cases the results m 
general can be described as excellent In the entire senes there 
Was one postoperative death m a man igcd fift> vears who had 
a combined spinal fusion and removal of a disk nodule Autops} 
disclosed an embolus m the pulmonar> artcr> presumably from 
unrecognized thrombophlebitis of the leg There were one 
superficial wound infection and two deep infections Both of 
the latter were treated b\ laminectomy and open drainage 

The infrequency of negative explorations m the last 100 cases 
IS attributed to close collabontion with onhopcdic surgeons 
Paradoxically the majonty of negative exploranons were per 
formed at the request of orthopedic sui^eons In these msrances 
the primary operation was lumbosacral fusion for back pain 
and the disk inspection w as earned out as a precaution against 
overlooking a ruptured disf which might be causing the asso 
elated aty pical sciatic pain 


SUMMARY 

^ It IS firmly established that chronic sciatic pam is chiefly 
caused by intraspinal rupture of the fourth or fifth lumbar 
intervertebral disk The fundamental factors m determinin'^ 
the diagnosis arc the patient s detailed description of his sj mp 
toms the history the climcal examination and the roentgeno 
grams of the spine The diagnosis can be verified b\ nise 
lography with pantopaque but this procedure is not routine v 
necessary , j / m 

The surgical treatment of ruptured disl has evolved m 
a complete laminectomy with transdural removal of the 
to extradural removal of the disk by means of a paraa e 
ilaminectomy The technics of partial hemilaminectomy 
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ihminectom> and bilateral hemilaminectomy are described in 
detail 
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USE OF PRESSURE DRESSINGS IN THE TREATMENT C 
BURNS AND OTHER WOUNDS* 


NEAL OWENS MO FACSt 


\LrHOLrn pressure drcssin£,s haie been used rounnely 
imn> years a satisfactory one has been developed onlv af 
carefuJ evaluation and analvsis over a long period by surgre 
keenly interested m the treatment of wounds According 
Blair ‘ the use of pressure o\ cr v arious tv pcs of bandaf^es 1 
been practiced since the cirhcsc application of protective dre 
mgs over wounds Probibly the first to place proper emphi 
on the value of pressure dressings Blair m I9'’4 stated Tl 
application of most anv dressing products pressure buthewl 
employs this pressure m a selective purposeful minncr wiii g 
bigger returns than he who applies it incidental)) or even 
a matter of routine ffc called attention to the nccessitv < 
cvtcmil pressure for the actual life of the body and the propi 
functioning of its organs Of the value of pressure on tfi 
healing and rcpintivc processes he wrote — artificial pressur 
has long been recognized as one of our most important re 
sources therefore we use the miss or the abdominal bind 
to compensate for a hernia or bandage the kgsfor vancose vein 
or for ly mph stasis In the healing of w ounds it is one of ih* 
great helps which we ma\ add to the natural reparame forces 
Where a disturbance of the pressure balance within the ri^ue: 
ts complicated bv an infection there is no chenrical or rmolhent 
that has the antiseptic value of properly applied niechatiica 
pressure as illustrated bv the efficiency of complete circuUc 
strapping of the kgs for a varicose ulcer or the application o 
a firm pressure dressing to anv granulating surface ^ 
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sible reflection of this he feels is seen in those cases where 
skm grafts arc applied \Mth uniformly good takes m extremely 
contaminated areas such as the floor of the mouth Here the 
graft IS applied o\ er a a\ form \\ hich permits the reception 
of pressure sufficient to insure intimate and firm confict betYveen 
the graft and the raw surface of the defect 
Blair listed four ad wtages from the application of a pressure 
dressing (1) elimination of dead space (2) the control of 
oozing (3) the limitation of \cnous and lymph stasis and (4) 
the elimination of the amount of phstic material that pours 
into the M ound Another important ad\ antage of the pressure 
dressing is the splinting effect \\ hich. it lends to the soft tissues 
im oK ed keeping the part unmobile and at complete rest This 
factor senes to aid m Mound healing and to protect the sur 
gically clean Mound against potcnnal contamination for a long 
period Mith the elimination of much intense pain 
Numerous Mnters ha\e emphasized the importance of pres 
sure dressings m routine surgical cases Ro^ ster an arc of their 
value folloMing abdominal surgery described a special cvpe of 
pressure bandage Mhich he employed Pfeiffer® and DoMhng^ 
obsened its \aluc m surgical procedures about the eye Other 
surgeons ha\c encouraged the use of pressure dressings folloM 
mg surgical mtcnention at vanous anatomic sites 
Among enthusiastic ad\ocates of pressure dressings m the 
treatment of bums have been Allen and Koch® and Siler and 
Reid® The former desenbed an important physiologic prin 
ciplc m\ oI\ cd in the use of an adequate pressure dressing m the 
treatment of bums 

The eUmtnation of dead space mto which constant oozmg can 
take place and the limitation of exudation from the surface of 
a wound aiid wto the sitbcutaiKoits tissues are important objee 
tn es m w ound treatment m hich xrc too often completely ignored 
The suntcon mHo sees blood cscapmi? rapidl\ from an open 
wound instmctneU applies pressure to stop the bleeding and 
conscixc Mtal bod> fluid B\ some curious inconsistcnc\ if we 
cviuot slc It we T7ia> ignore the subcutaneous bleeding that goes 
on just as definiteU after the subcutaneous rupture of blood \cs 
scls and continues until it is arrested either b\ coagulation or b^ 
actual compression of the injured blood \csscls b\ the tensed 
bod\ ussucs 
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If the subcutaneous bleedingr is the white hemorrhage that 
goes on m assucs injured b> a flame or scalding water it needs 
to be arrested just as pronipd> as if the blood were escaping 
from a tom blood \ esse! It can be arrested and body fluid sa%ed 
by the application of pressure over the injured area 


The use of a properly appbed pressure dressing in the treat 
ment of bums or infected wounds lends itself to the appUcauon 
of an ideal method of treating these conditions since it incor 
porates basic fundamentals w hich insure the application of phy 
siolo^ic pnnciplcs I agree with Allen and Koch* that a burn 
IS pnmanlj an open contaminated wound and logically should 
be treated as such Of course, before the bum itself is treated 
shock if present or threatened must be combated 

If It is assumed that a bum is an open contaminated wound 
local treatment should consist first m conversion of the open 
contaminated wound into a surgically clean one and second 
m the application of a dressing w hich adequately protecB the 
wound directs counterpressurc to the underlying tissues and 
establishes satisfactory drainage from the wound into the body 
of the dressing 

I ihoroughU agree with the conclusions of Allen and Koch 
and Siler and Reid® among others that one of the most effeem c 
methods for con\ crting a contaminated w ound into a surgically 
clean one is to be found m adequate cleansing by means or 
warm water and suds from a neutral white soap and 
squares of moist sterile cotton \\ hen it is realized that the 
ophthalmologist routinely cleans the surface of the cornea by 
gently rubbing or contacting its surface wath pledgets of moist 
sterile absorbent cotton without injuring the cornea it can 
easily be understood that a contaminitcd surface may be cicane 
with mmimal trauma if this material rs used 

Follow mg thorough cleansing for a penod of ten to 
minutes preferably ten minutes all remnants of blebs stiou 
be removed by sharp dissection and the area rinsed with s n 
solution TTus completes the conversion of an open conr 


mated wound into a sui^iciUy clean one , 

An effective means of comemng the now surgicaJy 
open wound into a closed one is accomplished by the p P 
application of a pressure dressing Blair^ has 
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and Allen and Koch® show ed the importance of these dressings 
m combating w hite bleeding Moreover it has been observ ed 
chmcall> that wounds to which pressure dressings have not 
been applied are extremely edematous whereas there is an ab 
sence of edema m those instances in which adequate pressure 
has been applied This is particularly true in injuries to or about 
eyelids the red firm granulation tissue over the surface of a 
wound to which adequate pressure has been applied may be 
contrasted with the pale edematous granulation tissue with con 
siderable exudate seen m those cases treated without pressure 
The deep and thickened keloid like scars developing from 
treatment without pressure obviously are the result of unsatis 
factory healing Owens and Patterson® have shown experi 
mentally the beneficial results which follow the application of 
pressure dressings to large burned areas in combaong shock 
They have demonstrated that immediate apphcation of pressure 
to these open wounds forces the tissue fluids reflecting the out 
pouring of ‘white bleeding back into the vascular bed 

TREATMENT OF BURNS 

As soon as a burned patient is received immediate attention 
IS directed toward determining the presence or absence of shock 
If shock IS present or seems imminent prompt antishock meas 
ures are instituted until a safe ph>siologic balance has been 
established Local treatment of the bum is administered as soon 
as possible This consists in the following technic Extreme care 
is taken at all times to protect the patient against all potential 
contamination arising from contact with external objects un 
necessary contact w ith dust contaminated wards and above all 
contamination from the medical personnel through the hands 
or the unmasked nose or mouth Hare® has conclusively demon- 
strated the importance of avoiding these common sources of 
contamination and has shown that too often the medical pro 
fcssion IS the chief offender in contaminating burned patients 
The same protection should be afforded this patient that would 
he given any patient who is to have a major operation All of 
the personnel should be properly gowned stenle gloves should 
be used and masks of sufficient thicl ness to insure minimal con 
tamination worn over the mouth and nose All unnecessary 
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traffic in the opcnong room should be prohibited and a mmi 
mum of attendance permuted Doors should be opened onlv 
uhen actual!) necessary “nic temperature of the room should 
be 1 cpt at approxjnntclj 80 I m contrast to the 100 F sihieh 
was common!} accepted i few >cars ago 

The patient should be giycn sufficient morphine (usml!} 
grain) for analgesia Preparation shouUi then be begun for ren 
dcring the open contammared wound an open surgically clean 
one All clothing sh<mW be removed with the least possible 
amount of contunmation or trauma to the piticnr the clothes 
being cut off w ith shaqa scissors if ncccssarj The pincnt should 
then be placed on stcnlc sheets AH burned areas should be 
gcntl} w ashed w ith laigc p ids of sterile ib orbent cotton dipped 
in thicl suds made with stcnlc water and a neutral white soap 
The proce^ is in no sense one which requires scrubbing on the 
contrar)' n should be earned out genii) b> slow rotary motjors 
This cleansing usually should be continued for a period of from 
ten CQ ewent) minutes The shorter time is probabh more de 
sirabic since it is the opinion of man) that cleansin" for more 
than ten minutes might be sufficient to force organisms into 
the deeper si in elements thus producing infection of the deeper 
layers which might otherwise lia\e been avoided 

After the area has been rhoroughl) cleansed the surgical 
personnel as w ell as the patient should be rednped in prepara 
Cion for tiae final cleansing All vesicles which hive 
during the iniful cleansing should be opened and drained All 
loose si m and remammg pedicles from vesicUs should be re 
moved by sharp dissection and the surface of the burned a w 
j should be gently rtnscd w ith w arm normal salme solution o> 
this tune the contaminated wound provided the surgeon bis 
adequately cleansed the burned surf ice should have been con 
verted into a surgicatty titan wound The burn is then xea y 
for the reception of a pressure dressing designed m close t e 
open w Qund 

APniCATlON OP THE PRESSURE DRESSING 
Unmfecfed Burn* 

The fint step in tht ipphotion vS the presMte 
to cover the entire burned surface with one single Ja> 
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mesh (44 b> 40) gauze (Fig 390 A) This gauze should be 
moistened with nomnl saline soluaon only because 1 believe 
that the application of an> greasy substance to this dressing will 
interfere w ith drainage 0\ er this one la> cr of fine mesh saline 
moistened gauze should be placed a la) er of coarse mesh dry 
gauze about Y to % inch in thicl ness (Fig 390 B) in order 
to give bod) to the dressing These two la)ers then should be 
wrapped snugl) as a preparation for the application of adequate 
pressure Following this a hver of sienlc fluffed mechanics 
waste about 6 inches m thickness (Fig 390 C) should be 
placed around the entire area to be enclosed m the dressing 
whether it be completcl) around the trunk the arm or the leg 
This should then be firml> fixed b> a roll of bandage varying 
from 3 to 6 inches m width (Fig 390 D) depending on the 
size of the dressing and the anatomical location Firm pressure 
should be applied over the mechanics waste so that when the 
application has been complete the thicl ness of this layer of 
waste will have been reduced from approximatcl) 6 to 39 
inches Due to the fluffincss of this material extreme pressure 
ma> be applied since the waste acts as an excellent buffer for 
the ev en and equal distribution of pressure to the underl) itig 
tissues When extreme pressure is applied over a dressing the 
bandage should never be reversed since the point of reversal 
IS prone to develop into a small cord which may constrict the 
undcrl)ing tissue Following the application of firm pressure 
one la)cr of water proof cellophane of sufficient size to permit 
an overlap of the pressure dressing at either end should be 
ipplied over the entire dressing (Fig 390 E) This should be 
snugl) fixed with a roll of bandage and followed b) the appli 
cation of a final la)cr of 3 inch adhesive strips (Fig 390 F) 
Additional pressure is supplied bv means of this final h) er of 
adhesive 

The patient should then be placed in bed over sterile sheets 
where he remains for eighteen to twent) one da)s before the 
dressing is changed During this period tlie patient is surpnsingl) 
comfomblc The freedom from pam during the first eighteen 
to twentv one divs k cxtrcmcl) important Pcrliaps m some 
borderline cases it means the difference betw ecn life and death 
Obvious bcncficnl effects from the prolonged application of 
tile first dressing arc time saved for those attending the patient 
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tcctcd dunng this ma\imum penod An earlier change of dress 
mg would rev eal a healed wound m the first group or an incom 
pletely separated slough if complete skin loss had been en 
countered Nothing would be gained b> an early change of 
dressing except to establish these facts To change the dressing 
at an earher date w ould subject those patients w ith a complete 
skin loss to one unnecessar> exposure When the first dressing 
is removed at eighteen to twenty one days it is our usual ex 
penence that the surgeon can apply skm grafts in a large num 
her of those cases with complete si m loss Subsequent dressings 
should be applied in the operating room Every precaution to 
protect the patient against outside contamination must be ob 
served at each change of dressing 

Infected Burns 

In cases of infected bums the identical technic already de 
bribed should be followed with certain additions A formed 
dressing should be applied which is designed to incorporate 
varying numbers of Dakins tubes between the lavers of the 
gauze forming the dressing This dressmg should be tailored in 
a manner which permits it to be made as a single unit holding 
the incorporated Dakin s tubes fixed m their proper places be 
een the lay ers of gauze by a basting sutch of cotton thread 
he ends of the Dakin s tubes which extend beyond the margin 
of the dressing should be connected to a glass tube with multiple 
outlets The large open end of this glass unit should then be 
connected to a rubber tube which is attached to an infusion 
ott e A closed sy stem for irngation similar to that used m 
a ministering saline infusions or transfusions is thus established 
n the patient s return to the ward stenle normal saline solu 
tion or 2 per cent bone acid solution should be run from the 
ottlc held above the level of the patient through the connecting 
tune into the incorporated dressing This can be done by releas 
*A ^ " hich IS applied to the main rubber connecting tube 

sufficient amount of the solution should be permitted to flow 
rom the bottle into the dressing to guc the patient a sensation 
o moisture This procedure usually requires the insollation of 
to 50 cc of solution into the large dressings three to four 
times dailj Dunng cxtrcmclv hot weather instillations should 
c re uccd to one every twenty four hours m order to dimmish 
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the possibility of A\ound maceranon Exccssnc moisture along 
n ith moderate maceration seems to enhance rather than hinder 
the gro^t th of Bacillus p> ocyaneus 

By means of this technic one can establish sufficient moismre 
m the composite dressing to convert it into a capillary umc 
establishing drunage from the wound up into the substance of 
the dressing itself These dressings should be changed ever) 
t\ro Co three dajs and at each change the patient should be 
adequately protected against potential contamination ^Vhde 
dressings are being changed the wounds may be gemi> cleansed 
w ith pledgets of moist cotton and soapsuds Dpillar) pressure 
dressings appircntly permit more rapid conversion of an m 
fected wound into a clinically clean one and the application of 
pressure over the dressing helps to reduce the infection and to 
keep the granulaoon surface firm flat and free of edema Tins 
pressure also aids in minimizing associated scarring w hich fre 
quently results if pressure has not been applied 

RATIONALS OP THE USE OP THE PRESSURE DRESSlMS IM 2URNS 

In surgical/y clean or m infected wounds the advantage ot 
using one layer of fine mesh gauze moistened with saline solu 
non IS threefold it minimizes the penctranon of capillary buds 
into the substance of the dressing it permits reniotu^ 
moistened with normal salmc solution w ith a minimum amount 
of pam and bleeding and it permits constant drainage I have 
found that grease dressings interfere with adequate dramap 
although some suigeons beheve that this type of dressing facm 
tates drainage If wounds arc free of infection and completelj. 
healed it is not at all uncommon to find a la) er of fine mes 
gauze entirely dry and adherent to the surface of the woun 
(Hg 593) In infected wounds treated with capillar) dressm<^ 
this layer of gauze is usually moist and adequate drainage 

The additon of the outer layer of cellophane around m 
entire pressure dressing serves a definite purpose The , 

has shown cKpenmentally that outside contamination can rc 

a wound through the entire thicl ness of a dressing In a g r 
of expenments simulating moist dressing it w as possib e 
organisms tlirough as many as SLvty four thicknwses o g 
from the outside to contaminate the wound In the seco 
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peomental group w jth the same tcchnic except for tlie addition 
of one kjer of waterproof cellophane between the dressings 
and the contammmr ic uts found that the contaminant failed 
to get through m pracncall> c\cry instance This demonstrates 
the impomnce of interspersing a mechanicil barrier designed 
to protect the wound against outside invasion through the 
dressing itself This is the hasis for the use of the cellophane 
w rapper 

SUMMARY 

It has been our experience thar by the use of pressure dress 
mgs m the treatment of bums and infected wounds the inci 
dcncc of complications due to infection has been lowered the 
duration of hospitalization shortened and the complications re 
duced A propcrlj applied pressure dressing offers comfort to 
the patient during the first eighteen to tw cnt> one days because 
of evenly distributed pressure and its splinting effect This is 
m favorable contrast ro those patients in ihat group who pre 
scnied initially only contaminated wounds who formerly were 
subjected ro the tt mfic pam associated with the frequent change 
of dressings during this penod The method of applying a pres 
sure dressing is described m detail 
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SUBCAPSULAR ORCHIDECTOMY IN ADVANCED PROS 
TATIC CARCINOMA* 

EDGAR BURNS MD FAC St 
d 

W E. KtTTREDGE M D t 

From the standpoint of treatment, prostatic carcinomi should 
be divided into early and advanced cases The early cases com 
prise that group of less than 5 per cent of the total in which 
there is a small lump of malignant cells which has not yet brol en 
through the prostatic capsule and spread into the surrounding 
structures The onl> 1 now n cure for cancer of the prostate is 
radical perineal prostatectom> applicable only to those cases 
in which the diagnosis is made early enough to accomplish com 
plete surgical removal of the diseased tissue This small group 
of cases does not enter into the purpose of this discussion and 
therefore will not be further considered The remaining group 
of 95 per cent or more of cases m which the disease has spread 
bevond the limits of surger> arc advanced and incurable For 
these cases the treatment should be directed toward sympto 
niatic relief and what Eumpus* has termed the postponement 
of death by whatever methods arc indicated in the individual 
case 

evaluation of methods of symptomatic treatment of 

ADVANCED CANCER OF THE PROSTATE 

I he outstanding symptoms caused by advanced cancer of the 
prostate are those resulting from obstruction at the bladder 
neck and pain from metastasis The pain is produced by pressure 
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pcnmental group with the s.tmc tcchmc except for the addition 
of one Ia)cr of waterproof ccUopfnnc hetween the dressings 
and the contaminant it w ts found that the contaminant failed 
to get through in pracncall) cter) instance This demonstntes 
the importance of interspersing a mechanic il barrier designed 
to protect the wound against outside imasion through the 
dressing itself Tins is the basis for the use of the cellophane 
w rapper 

SUMMARY 

It has been our experience that b\ the use of pressure dress 
mgs in the treatment of bums and infected wounds the inci 
dcncc of comphcatioas due to infection has been lowered the 
duration of hospiraij7anon shortened and the complications re 
duced A propcrlj applied pressure dressing offers comfort to 
the patient dunng the first eighteen to twenty one daj> because 
of cxcnly distributed pressure and its splinting effect This is 
m favorable contrast to those patients m that group who ptc 
sented initiallj onl) contaminated xvounds xvho former!) were 
subjected to the terrific pam associated w Jth the frequent change 
of dressings during tins penod The mciliod of applying a pres 
sure dressing is desenbed m detail 
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forty three days after operation, the diagnosis of carcinoma of 
the prostate m as not confirmed at autopsv Three patients died 
eight months se\ enteen months and three and a half years after 
operation The other patient stiU living at the end of sit and 
a half years had metastases to the dorsolumbar spine These 
cases were presented for the facts that they earned and not 
as an argument against the trend of present day therapy In 
none of the cases w as a cure effected 
Alunger^ in 1941 reported the results m eleven piuents with 
prostatic caremoma treated b> transurethral resection and 
planned irradiation of the testicles Tight of the eleven patients 
were h\mg fi\e of whom had been examined wthin a vear 
of the time the report was published The longest time of sur 
M\al was seven vears and the shortesr three years He stated 
that rectal e\aminition in almost every case presented mimmal 
findings that would lead one to diagnose cancer of the prostate 
He thought that the metastatic areas seemed to become stabilized 
and that these patients did not experience as much trouble svmp 
tomaticall) as those m the group which did not have testicular 
irradiation 

A careful review of the literature indicates that one is rarel> 
if ever )ustified in attaching the primary growth either with 
radium or \ ra> The reactions are often sev ere and Hmman^ 
states that no case has ev er been cured by either method 
Relief from pam in cancer of the prostate has been reported 
from the use of drugs section of nerve roots and the pain path 
wa>s of the spinal cord deep \ ray therapy to the metastatic 
areas and intraspinal injections of absolute alcohol These 
methods have been used long enough to justify accumte evalui 
tion of results 

Dean and his associates® for a number of v ears have measured 
the acid and alkaline scrum phosphatases in patients suspected 
of having prostatic cancer Thc> feel that these are not onlv 
accurate diagnostic tests but also ma> be used as in index in 
measuring the response to treatment 

flu&gms and his co w orkers * studying the serum acid phos 
phacise m cases of known carcinoma of the prostate found it 
to be greatly increased in most cases w ith w idespread metastases 
Thev also observed that the acovitj of the neoplasm could be 
increased bv the injection of an androgen and greatl) decreased 
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There is little postopenmc reictioit and these patients are nsu 
a/(j aufe to leave the hospital withm forty eight to sevent> 
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two hours The rubber wick is removed from each side of the 
scrotum before the patient is discharged Within several wee s 








1374 


HOGAR BXmss tv E KrmECGE 


after the testicles were remoted « as noted in seven These pa 
ticnts bad had a prosratic resection shortl) before orchidectomy' 
a factor w hicli \\ e believe contributes to reduction in the siw 
of the mass in the mi/ont) of cases In one case ivith partial 
urinary obstruction the testicles were rcmoied without an) 
rrearmenr of the prostate Thus far (at the end of three months) 
the patient has had neither reduction in the primary growth 
nor improicmenc in unmry function Twehe patients were 
completely relieved of pain the relief usually being felt within 
the first tw o or three day s One mm w ho had been talking three 
or four doses of morphine a day for a period of weeks expen 
enced considerable relief from pam withm forty eight hours 
and ac the end of ten days «is able to leave the hospital and 
required only an occasionid dose of codeme Pain recurred 
how ex er at the end of eight \v ceks and w as )ust as sc\ ere as be 
fore the testicles were removed He had received stilbestrol 
prior to orchidecrom} w ithouc relief and gor no benefit from 
Its administntion after the recurrence of pain He died from 
widespread mctastascs four months after tlie testicles were re 
moved One picicnc vv ho had considerable pam on admission ex 
pencnccd no change m Iws symproms after the tesndcs were 
removed Seven patients hid no pam other than the discomfort 
associated with urinary obstruction which was relieved by 
pfostauc resection Follow up reports could not be obtained 
from the remaining three cases 
\ One patient m whom there was evidence of early metastauc 
lesions m the pelvis and lumbar spine in October 194"’ when 
the testicles vv ere remov cd show cd x ray manifeststions of con 
siderable extension of the process by January 1943 RepMt 
X rays m March 1943 showed no further extension of the 
metastatic lesions and at least icmporanly the metastatic 
were apparently stabilized A second patient vvho had had a 
prosratic resection six years ago for Grade I adenocarcinoma 
and who had widespread metastitic lesions m the pelvis an 
lumbar spine obtained relief from pam from the admimstwtjo 
of ^jjbestrol prior to orchidectomy Since the removal t> t 
testicles SIX months ago there has been no further ° 

the metastatic lesions and at the present time he , 

from pam In a dnrd ctse with metastatic nodoles m 5 
of the neck and groin the size of these nodes were grea y 
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duced at the end of three \\ eeks This is the only case in which 
there has been regression of the metastatic lesions In all other 
cases with demonstrable metastatic lesions there has been a pro 
gression of the metastatic process Two patients had edema of 
the legs and both were completely relieved after prostatic resec 
tion and orchidectomy 

All patients who obtained relief from pain hkewise showed 
much improvement in general health There was an average 
gam m weight of 9 pounds and an improvement m the red blood 
cell and hemoglobin values Whether or not this can be attnb 
uted to removal of the testicles or to relief from urinary ob 
struction cannot be determined at the present time but we are 
inclined to give considerable credit to the relief from urinary 
obstruction We have found that urinary infection cleared up in 
those cases in which there was complete relief from unnary 
obstruction but did not if the obstruction was not completely 
rchev ed 

Undesirable results include complete loss in sexual power in 
all cases and hot flashes in a few The hot flashes mav sometimes 
be relieved by the administration of stilbesterol 

SUMMARY 

The rationale of orchidectom> in the treatment of carcinoma 
of the prostate is discussed The results of a senes of twenty 
three cases of subcapsular orchidectomy are reported The tech 
me of subcapsular orchidectomy is described 

BIBLIOGRAPHY 

1 Bumpus H C Jr Carcinoma of the Prostate Clinical Studj of One 

Thousand Cases Surp Gjnee &. Obst 4> 150 lO’fi 
Young H H Cancer of the Prostate In Modern Urolog\ bj Cabot H 

Philadelphia Lea &, Febigcr 1936 Vol 1 p 887 

3 Randall A Eight Year Results of Castration for Cancer of the Prostate 

J Urol *^5 706 194 

4 \lungcr A D Experiences m Treatment of Carcinoma of Prostate with 

Irradiation of Tcsuclcs J Urol 46 1007 1941 

5 Hinman F Principles and Pracucc of Urolog) Philadelphia W B Saun 

ders Co 1935 pp 897-S9S 

6 Dean A L Woodard H Q and TwombU G H The Endocrine 

Treatment of Cancers of the Prostate J Urol 49 108 1943 

7 Huijg ns C and Hodecs C X Studies on Prostatic Cancer I The Effect 

of Castration of Estrogen an I of Estrogen Injection on Serum Phos 



1376 tT>CKR BURNS V, E KITTREDOE 

phatasfs in Met static Carcinoma of the Prostate Cancer Research 
1 9) 1941 

8 Huggins C Scott \\ and Hodges C V Stud es of Prostatic Can 

cer HI The Effects of rcser of D«o») corticosterone and of Estro- 
gen on a nical Patients \ itb Metastatic Carcinoma of the Prostat 
J Urol 46-997 1941 

9 Nesht R M an I Cumm ne R H Prostatic Carcinoma Treated b\ 

Orchiectom) MA i 0 1109 194 

10 R ba L W Sul cap ular Castrat on for Carcinoma of the Prostate j 

Urn) 45 J84 194 



THE TREATMENT OF TRAUMATJC ARTERIOVENOUS 
ANEURYSMS [ARTERIOVENOUS FISTULAS) 

RAV/LEY M PENICK Jr MD FACSf 

The complex effects of arteriovenous aneurysms make it par 
ncularl). necessary for the sui^eon to be familiar with the 
physiopathology of this condition Not only are profound dis 
turbanccs often produced in the cardiovascular system but ow- 
ing to the exigencies of the situation compromises must some 
times be made during a local surgical procedure For this 
reason a knowledge of the mechanism which produces the dis 
turbed physiologic condition is essential to secure the best re 
suits with minimal nsl to the pauent 

PHYSIOPATHOLOGY 

Traumatic communications between veins and arteries are 
usually produced by penetraung wounds which injure both 
V essels as they he side by side but there is at least one common 
type which results from indirect trauma This is the carotid 
cavernous sinus fistula resulting from a fractured skull and made 
possible because of tlie peculiar anatomy of this region This is 
the only place in the bod) where an artery is surrounded by a 
vein and although the exact means of woundmg is sometimes 
doubtful It IS easy to understand why injuries in this region 
damage both channels It is sometimes difficult to exclude prevj 
ous trauma as the cause m these instances a congemtal origin 
must be considered Patey^ reported an interesting case of a 
nine jear old girl who sustained a fall which caused no external 
bleeding but left a firm mass in the scalp An artenovenous 
ancur) sm dev eloped at this point at the age of fort) tu o > cars 
However m the intervening years she had been treated with 

From the Dcpirtmcnt of Surgery School of Medicine TuUne Uniwr 
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injury (Fig 399) A part of the blood volume therefore fails 
Co reach a penpheraJ capillar) bed but is aimlessl) shunted back 
through the lungs and heart When this happens suddenl) the 
blood pressure falls and the cardiac rate increases the latter is 
undoubtedly a compensatory phenomenon Holman hasshoim 
that other adjustments are made which serve the same purpose 
for he has demonstrated in increised blood \oiume as veil as an 
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increased minute volume output of the heart As compensation 
takes place blood pressure nses and pulse rate decreases The 
seventy of these acute circulatory disturbances depends on the 
size of the fistula and its proximity to the heart Large fistulas 
m the great vessels sometimes produce such profound changes 
that death promptly ensues or there are evidences of an at 
tempted adjustment persisting for weeks As soon as the en 
larged blood volume and the increased cardiac output satisfy the 
circulatory demands the pulse rate and blood pressure return 
to or approach normal Dunng this process of compensation 
the heart becomes dilated and hypertrophied pnncipally the 
former, but the increased burden sometimes bnngs about car 
diac decompensation after a vanable time has elapsed If there 
IS a small opening far from the heart usually only local effects 
will be mamfesred but if the amount of blood shunted from 
one system to the other is large more widespread circulatory 
alterations are umformly found 
There is much evidence to indicate that sudden closure of a 
fistula has the opposite effect to that caused by its sudden pro 
duction Thus blood pressure is elevated the pulse rare is re 
duced and the blood volume then being relam ely great begins 
to dimmish In addition cardiac dilatation decreases Most of 
these changes occur fairly rapidly but it should be remembered 
that neither the action of the heart nor the blood volume can 
immediately return to norma! Until this occuis a weakened 
heart must handle an increased blood volume the added burden 
on an already handicapped heart may then produce decompensa 
non The sigmficancc of this m treatment is too often disre 
garded Local effects of fistulas should also be considered in 
selecung the type of treirmenr Enlargement of the proximal 
anery and vein which regularly tikes place often complicates 
the operation It should always be remembered that there is an 
increase in the neighboring coll itenls and ev ery effort should be 
made to preserve these if treatment requires the mtemipnon of 
a main artery All of these changes arc dependent on the volume 
of blood passing through the abnormal communication for in 
small openings there is little dilatation of the proximal vessels 
and little need for collatenis Likewise if unimportant vascular 
trunks arc involved their removal will not endanger the nutn 
tion of the part 
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SeMCRAi CONSIDERATIONS 

Successful surgers of •incur) sm<i of the large vc^eis requires 
1 thorough 1 now Ictlgc of fundamenn! principles and special 
technics It IS csscnti il to be familiar w ith tests to determine the 
adcquac) of the collateral circulation before the imohed tes 
sels arc pcmianenth ohUtented because much can be done to 
iinprote this condition prcoperamcia rfficicnt tourniquets 
small needles and the proper suture material are important parts 
of the armamcntanuni Rigid asepsis is the hej stone to success 
but this ma> be \ mated b) rough handling of tissues which pre 
disposes to infection Picks and drains are imitations to disaster 
and should alw a\ s be at otded unless contamination or infection 
makes such a course unwise In \ascuhr surger) pnmar) heal 
mg IS one of the sure roads to success 

If gangrene is imminent the surgeon must decide upon the 
best position for the part It is impossible to make the decision 
catcgoncall) One of the most impomnt ads anccs m the treat 
ment of tascular disease has been the reahzanon that there is a 
position of nia\inuim circuhton cfHcicnc) which vanes wth 
each patient However this is generally found fo be several 
centimeters below the level of the heart The patient should be 
kept in that position which provides the best circulation as dc 
termincd by^ the patients reaction and the objective findings m 
the part 

It IS even more difficult to determine whether or not /wf 
should be applied rapping the evtremiiy m cotton is a time 
honored custom However Allen’ has dcmonsmtcil espen 
mcntall) the advantage of refrigerariort Despite this confusion 
there arc sev eral established facts w hich form the basis for treat 
ment It is weii known that the best wav to cause \ asodiiaration 
IS to put the patient m a warm room On the other hand c 
produces spasm I ow temperatures dimmish tissue meubo istn 
thus lowering the o\)gcn requirement Heat produces vaso i 
tation and an increased local metabohsm whereas . j 

positc effects T he therapeutic application of heat or co tv ^ 
seem to he m selecting the desired action of e^ch In t e P 

ence of mild ischemia a light cotton wrippmg for fbe ex 
will prove sufficient but if there is a definite threat ogg 

svmpithetic bloci is indicated Refrigeration shou 
used unless there is a severe grade of ischemia a 
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after the sympatheucs have been interrupted either by excision 
or by chemical block 

EMERGENCY TREATMENT 

Early Dwgwofjr — Artenov enous fistulas can be recognized or 
at least suspected early after their inception The importance of 
earl> diagnosis hes m avoiding lU advised improper therap> 
which at this time can lead to the loss of an extremity infection 
or fatal hemorrhage The presence of a penetrating wound a 
hematoma and a thnll should alvv a> s suggest an in)ur> to both 
artery and vein Pulsation is variable and the thnll sometimes 
fails to develop for several da>s although usually it is manifest 
within a few hours Such patients are treated for shock after 
which attention is directed toward the superficial wound 
Care of the Superficial TPo««<f —After a wide area of sur 
rounding skin has been cleaned and painted wath a germicidal 
solution sulfathiazole gauze and an adequate dressing should be 
applied Frequent changes of dressings should be discouraged 
A sulfonamide preferabh sulfadiazine is given orally or in 
travenously No other local treatment except immobilization 
IS necessary unul the patient is m an adequately equipped hos 
pital unless a tourniquet is required to control external bleed 
mg in w hich case early hgaaon is usually essential ■\\Ttenev er 
possible the patient should be watched and treatment deferred 
although superficial dcbndtment of the surface wound might 
be permitted 

Treatment of Complications 

In many instances this early period is beset with trying com 
plications The three conditions that are most likely to disturb 
more deliberate treatment are hemorrhage infection and 
threatened ischemic gangrene These complications demand 
prompt activ e measures 

Hemorrhage —Significant external hemorrhage may occur im 
mediatelv or as a later complication the latter being usually 
associated with infection Regardless of the mechanism bleed 
mg must be controlled either temporanly by means of a tourni 
quet or by ligation of the involved vessels When indicated 
operation is done w ith the use of a tourniquet and the injured 
segment of arterv removed between ligatures The vein should 
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ances such as shock or lowered blood pressure from an> cause 
this can exert a profound influence on nutrition in the area al 
ready affected by the lesion The total effect wnll be evident 
although it IS not alwa\s easy to e\aluate the different com 
ponents If evidences of senous ischemia are accompamed b> 
an enlarging hematoma the latter should be e\ acuated and the 
\ essels Ugated The sev ent> of v ascular spasm can be determined 
b> sympathetic block wnth procaine hvdrochlonde and when 
present to a significant degree it can be controlled by repeated 
blocks ever) fort> eight hours This should be done in all cases 
in w hich block offers a possibihty of av oiding earl> operaoon or 
prev enting gangrene Therap) directed tow ard maintaimng an 
efficient general circulaaon is of course mandatory 

ELECTIVE TREATMENT 

Man> patients w eather this earl) penod wnthout senous com 
pbcations and after the acute phase suffer onl> from the effects 
of the fistula The external wounds have healed the hematoma 
has been absorbed and the threat of ischemia has been at least 
temporanl) overcome Retd and A.ndrus^ have nghtlj advo 
cated delay m operitmg whenever possible pomang out that 
this allows the formation of collateral circulation and permits 
the tissues to approach normal thus facihtating dissection From 
SLx weeks to sl\ months should therefore elapse between in 
jury and operation unless compelling circumstances dictate 
otherwise Man> patients tolerate the residual condition well 
enough consequently the wisdom of operation at this stage is 
sometimes questioned 

I believe that almost ail patients should be operated on In ad 
dmon to the size and location of the fistula its duratton is a 
^ctor of equal importance in producing late mamfestauons 
The ill effects arc a product of the amount of blood flowing 
through the fistula multiplied bv its duration There is evndence 
that the local dilatation of the proximal v essels tends to increase 
" 1 th the passage of time until further enlargement has been 
restneted by the surrounding structures Then too the de 

^ greater than normal and if great enouch 
"ill finally bring about decompensation For this reason a pa 
may be m excellent health two months after injurv and in 
cirdiic dccompensanon a year later ^11 large fistulas there 
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fore should be eliminated whenever possible If smaller vessels 
are mvoU ed operation is idv isable because of its simplicity and 
safety pamcularlv if local changes might develop later 
1 reoperitjte treatment in these elective cases is directed to 
ward preventing two possible postoperatii e sequelae ischemia 
of the part and cardiac decompensation In small communica 
tions located in unimportant \ csscis neither of these is likely and 
no special preopcrativ c treatment is ncccssarj 
Inasmuch as operative treatment will m most instances m 
terrupt the artery, the cfTects of this should be anncipated 
Occlusion of the artery at the fiscuh by digital pre^ure or by 
mechanical means will test the adequacy of collateral circula 
tion This of course cannot be accomplished b> a circular con 
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stricter because then the collaterals will also be shut off It w 
necessary to maintain pressure long enough to make the resut 
evident in tiic tissues situated distally Thn is pamcunrly im 
portant when hgauon of the carotids is contemplated in t s 
instance temporary occlusion will be followed by syncope i 
collateral circulation is not adequate Under these 
stances steps should be taken to iniprov e the condition e o^^ 
operation is attempted The simplest method is to al ^ 

lime to elapse because the presence of the nsniia is ’ ^ 

pow erful stimulus in addition activ c measures often 
uable Obliteration of the artery at the fisnila by 
for fifteen or twenty minutes several times a day is o p 
value a Matas compressor (Tig 400) also serves wc 
purpose Gage and Ochsner* suggested sympacheti 
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even sympathectom) to dilate the smaller \essels and in this 
way facilitate their development This certainly should be 
utilized in all cases in which ligation will prove hazardous Re 
flex dilatation with heat is beneficial, this is accomplished bv 
applying heat to some other part of the body such as the chest 
abdomen or an umnvolved extremity but tbe best plaU is to 
keep the patient in a vv arm room Com ersely chilling or cold 
IS to be avoided 

In the discussion of the cardiac changes accompanying 
artenovenous fistulas it was shown that these wall depend on 
the size of the opemng its position m the vascular tree and its 
duration Small penpherally situated lesions will usually cause 
no demonstrable effects and if this is true there should be no 
reason for special concern before operation The extent of 
damage to the heart can be judged by the degree of dilatation as 
measured on x ray films and b> functional tests to estimate car 
diac reserve Electrocardiographic studies are also useful It 
should be emphasized that a good deal can be done to improve 
the heart and the general circulatory efficiency before operation 
Most surgeons agree that frequent obliteration of the fistula 
with digital compression (or mechanical means such as the 
Matas compressor) is defimtely worthwhile However the 
greatest benefit in this respect will be derived from complete 
bed rest for ten da>s or more the time being determined by 
continued progress of the patient It is wise to insist on bed 
rest until no further progress is evident Digitalis is of doubtful 
V alue under these circumstances 

Elective Operations 

Preserzatton of Vessels —It is sometimes possible to obhtente 
the fistula while preserving the integrity of the vessels This en 
tails suture or ligation of the opemngs It is alwa>s desirable to 
divide or excise the fistulous tract Nonabsorbable suture ma 
tenal should be used and if the opening is sutured extremely 
small needles canning cspecnll> fine silk arc necessary Man> 
authors suggest that the stitches include all coats of the vessel 
except the mtima although some prefer a cobbler s stitch 
through all coats producing an eversion of the edges It js much 
more important to maintain arterial channels than it is to save 
the veins m fact the vein should never be reconstructed after 
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hgation of the arterv HcmosMsis and asepsis should be perfect 
V. lien this method is used RarcK the communication is small 
and can be hgattd Mans* suggested appljing the principle of 
crtdo aneurjsniorrhaphv if the sic is large 7 o accomplish this 
the sac is \\idcl> incised while hemorrhage is controlled by a 
tourniquet or ippropnate clamps on the artery and vein the 
onfices of the vessels arc thus exposed and rmj be closed The 
sac is excised or obliterated This procedure is not recom 
mended unless the lumen of the irtcr) is well preserved 
Such attempts to preserve a norniil blood flow are often 
spoken of as the ideal or most desirable methods whenever 
applicable I^owevcr because the) have senous disadvantages, 
the accuracy of the term ideal is questionable In the first 
place few traumatic fistulas lend themselves to such procedures 
and funhermore conditions must lit ideal in order to anocipatc 
a good result Thc) should not be attempted except b> expen 
cnccd surgeons m well equipped liospirals Contaminated 
wounds or a neccssitj for drainage are contraindications and 
the arterv should nev cr be sutured w hen it can be ligated with 
out danger The late results arc not rcissunng Mitchmer^ con 
tends from experience in thc last war that rlirombosis occurs in 
a large ma)onty of these cases thus defeating thc purpose of re 

construction However thrombosis brings about a cure whereas 

aneurysms are prone to develop later in tliosc patients in whom 
arterial flow has been preserved 
Complete Exaswn of the riindu— Thc aneurysm will obvi 
ously be cured if the imoKed vessels arc completclj excised 
with their communication (Pi^ 401) This is the preferre 
method in all cases except those m whidi flic flstula is loac 
ccssible or its dissection hazardous In these cases the surgeon 


must compromise , 

The thnll and pulsations provide valuable guides 
section jet a roumiquct is most essential at tnties 
feasible it is a good plan to begin thc operation with a 
quet m place but not tightened then it can be brought m o 
w hen necessary Thc dissection is carried dow n to the v 
and the ancr> proximal to the fistula is isolated A pi 
heavy sill or braided cotton is passed beneath 
ready for t> mg If bleeding should occur it can 
trolled temporarily by digital pressure until this J g 



TRAUMATIC ARTERIO\ t NOUS ANEURTSMS 


1387 


pulled tightly The artery is then followed do^vn^\a^d along 
the side auay from the vein to a point below the fistula and 
another ligature placed loosely around it Dissection is then car 
ned up the side of the v ein away from the artery until ligatures 
can be placed on each side of the lesion After all four poles 
have been tied off that segment of the vessel between these can 
be excised eii viasse^ usually followed by little bleeding unless 
entenng collaterals have been neglected Significant hemor 
rhage most often occurs during the process of clearing the ves 
sels readying them for ligation 




hg 401-Lg3tion (f after) and \em both pro'amal and distal to ancurjsm 
The tissues thus isolated should be excised if considered prudent 


Quadruple Ltgatwn 'without Excision —Quadruple hgation 
without excision (Fig 402) is the procedure of second choice 
which is sometimes made necessary because of difficulties in 
dissecting out the aneurysm The four ligatures are put in posi 
tion and tied as already described but no tissue is excised How 
ever every effort should be made to divide the proximal artery 
in order to avoid ligation m continuit> One is sometimes 
tempted to leave the vein untouched but this is alwavs to be 
av oided because the result is usual\> disastrous 
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tig 40 ~Qu drupic ligai on Mihout t cmon Note d »t the pt ’tun I art 'f 
has been di nied to a id I g 1 1 n m cent n itj 



Ltgatton of rroxtvid Artery aud Vew-higMon 
proximal artery and >em (Fig 403) is ^ distinct 
which should nc\er be performed unless a more raaica p 
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cedure is impossible It consists merely in tying off the two 
vessels proximal to the arteriovenous communication Better re 
suits will be obtained if this is done as near the fistula as possible 
Ligation of Proximal and Distal Artery —There will be found 
little occasion to resort to ligation of the proximal and distal 
artery because ordinanl> the vein can also be occluded (Fig 
404) Danger of recurrence lies in the possibility of collaterals 
at the fistulous site reestablishing artenal commumcation with 
the veins 



Tig 404— Ligation of proximal arterj and vein accompanied by bgation in 
contmuit) of distal attei} 

Contraindicated Procedures 

Unsatisfactory results following obliteration of the proximal 
arter> without similar treatment of the vein has already been 
mentioned (Fig 405) It is clear that this situation permits 
blood brought to the region by collaterals to be diverted into 
the veins thus depriving the distal capillary bed of its supply 
The patient hterall) bleeds into his veins creating an ischemia 
m the more remote tissues It is true that there arc times when 
the accompin) mg vein is not occluded but even then the re 
suits would be better if the opposite were done An example is 
found m carotid liganon for too often the internal jugular v cm 
is left undisturbed 
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Another contnmdjcated procedure is ligation of the proximal 
\em alone It is probably safe to tint no large anenovenous 
ancur>sm has eacr been cored by this method 



I g 401 -Sci at c lb Iran n to 0 o undes table eS cts jiroduced b) 
itgauon ? pr < nal arten al nc Ic til be seen that all blood enrrnng we 
aneur)$m ffon tl c c llatcral c s I tend t return to the heart thfoegh we 
patent e n and rh arrer/al d iJ rough tl c di ta! anc{> is gre ll} dinwashw 
It IS eas 1> sc n that th s tuation pred sp sc t d lal ischenui 


CAROTID CAVERNOUS SINUS FISTULA 
Carotid cav ernous sinus fistula is difHcoIt to treat because ot 
at least nvo uncontrollable facioR This fistula cannot be 
attacked direct!) because of its position and the proTimal \ein 
cannot be oblircnred ncir the lesion To these should be adde 
the dire effects of ischemia foHouing interruption of the artena 
fioxv Treatment js genenJI) confined to caroud hgaaon a 
though other comp!cmcnrar> measures haae been trico 
It IS most important to determine t/i adjunce 
ivill follow canofid occlusion In his classics! report of 6 
in which this was done PiU® snted that cerebral .j 

\ eloped m o\ cr 30 per cent of cases TIic artery on j*. . 

Side should be occluded by digital pressure and the ^ 
served The sudden appearance of faintness or unconsci 
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IS an indication that collateral circulation is insufficient but if 
mild symptoms intervene only after eight to ten minutes it is 
probable that ligation will be tolerated If the collaterals are 
inadequate the patient should be instructed to compress the 
vessel several times a day each nme maintaining the pressure 
until symptoms appear Considerable improvement can usually 
be obtained in this way 

In my estimation the method of choice consists m ligation of 
the common carotid /irrt in all cases m which there is any doubt 
as to how ligation of the internal artery would be tolerated It 
has been estimated that occlusion of the common carotid re 
duces the flow through the internal branch about 50 per cent 
the explanation being the large bad flow from the external 
carotid derived from rich anastomoses with its fellow on the 
opposite side The internal carotid can be shut off later with 
much greater safety if required because collateral circulation 
has been developed under this stimulus In addition to this type 
of proximal ligation attempts have been made to introduce 
sclerosing substances into the cavernous sinus through the or 
bital veins These have not met with great success Brooks® in 
troduced a small piece of muscle into the carotid artery and 
allowed the blood stream to carry it upward hoping to plug 
the opening m that way The two patients on whom this 
method was used were cured 

The high incidence of cerebral svmptoms following carotid 
ligation has encouraged the use of various methods designed to 
bring about a more gradual occlusion Ahnmmiiu bands or strips 
of jascia lata are placed around the vessel tightly enough to con 
strict the lumen and thus reduce blood flow past that point Be 
cause the metal has sufficient ngidity to ov ercomc the propulsiv e 
force It IS only necessary to mold it with the fingers around 
the vessel to the required smallness Fascia is made into an en 
circling ring by fixing it with small nonabsorbable sutures It 
is of course always desirable to constrict the artery to the 
greatest degree compatible with safetv Local anesthesia has the 
distinct advantage of allowing the immediate result of partial 
occlusion to become ev ident hence the band can be more ex 
actly regulated Under general anesthesia there is no such guide 
uid the band is so placed that it grcatlv reduces pulsation in 
the distal artery In such ciscs as the piticnt becomes conscious 
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he must be obserxcd carcfull> for the earliest detectable s\mp 
toms indicating cerebral ischcmn and should these be sufficient 
the band is removed immcdmcl> When all goes well about 
one month or more should elapse before complete occlusion 
IS accomplished at a second operation 
Although bands arc at umes beneficial I believe that they 
should be used on!> m those cases m \\ hich no other alternative 
is safe I also stronglv fav or attacking the common carotid first 
often ligation here is less dangerous than partial occlusion of the 
internal artery and either method necessitates multiple stages If 
prcoperativ c studies indicate that interruption of the blood sup 
pl> might be dangerous it is preferable to expose the common 
carotid under a local anesthetic and test the effects of temporary 
occlusion If this is well tolerated ligation can be earned out 
the second operation the imemal carotid can then be dealt 
with Here again the advantages of testing the effects of oc 
elusion on a conscious patient arc obv lous but the artery is dif 
hcult to expose under local anesthesia The external carotid can 
be more easily exposed and us obliteration bnngs about the 
same result if the common carotid has already been ligated It 
will be advisable occasiomlly to band the internal artery even 
though the common can (id has alrcadv been occluded In my 
estimation this is the only time that bands should be used m this 
region 


A thorough knowledge of the physiopathologv of arteno 
venous aneurysms and of special technics in vascular surgery is 
essential for successful treatment of this condition linergenc} 
treatment consists m overcoming shock locally treatm" the 
wound and adopting measures for controlling hemorrhage and 
combating infection and iscbcmu Surgical intervention shou 
be deferred for several wed s if possible , 

In the elective operation prcoperativ e treatment is directe 
toward preventing postoperative ischcmu and cardiac 
pensation The most satisfactory operation for 
aneurysms is complere excision of the aneurysm 2”“ ^ ® . 

volved vessels but this is not always feasible and other ^ 

measures must be substituted Several of these ^re is 
Ligation of the proximal artery without similar trea 
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the vein gu es unsatisfactory results and ligation of the proximal 
V ein alone should never be attempted 
The best method for treating carotid ca\ emous sinus fistula 
IS ligauon of the common carotid first in all cases m hich there 
is any doubt as to how ligation of the internal carotid xvill be 
tolerated Later the internal carotid can be dealt with 

BIBLIOGRAPHY 

1 Pate) D H A Case of Arteriovenous (Cirsoid) Aneurysm of the Scalp 

Successfully Treated by Combined Arterial Ligauon and Venous Injec 
tion Bnt J Surg 25 290 191’ 

2 Holman E Arteriovenous Aneurysm New \ork The Macmillan Co 

19J7 

J Allen F M Resistance of Peripheral Tissues to Asphyxia at Various 
Temperatures Surg Gynec & Obst <57 74<5 1938 

4 Reid M R and Andrus \\ D Surgery of the Arteries In Nelson Loose 

Leaf Living Surgerv Nen \ofl. Thomas Nelson & Sons 19‘’7 Vol 1 
p 733 

5 Gage M and Ochsner A The Prevention of Ischemic Gangrene Follow 

ing Surgical Operations Upon the Major Peripheral Arteries bv 
Chcnucal Section of the Cervicodorsal and Lumbar Sympatheucs Ann 
Surg 222-938 1940 

6 Matas R Some Expenenccs and Observations in the Trearment of Ar 

teriovenous Aneurisms by the Intnsoccular Method of Suture (Endo 
ancurismorrhaphy ) with Special Reference to the Transvenous Route 
Ann Surg 72-403 1920 

7 Mitchmcr P H Injuries of Blood Vessels and Their Treatment St 

Thomas s Hosp Gaz J5-92 1940 

8 Pilz C C Zur Ligature der Carotis communis Arch f Klin Chir 9 

257 I8fi8 

9 Brooks B Quoted by Holman * 



THE TECHNIC OF GASTRIC RESECTION FOR 
DUODENAL ULCER* 

ROSCOE R GRAHAM MB f:R.CS(C)t 


Tiif mdjcations for surgical treatment of duodenal ulcer 
form no part of this discussion c must state how ei cr that 
surgical therap) has no place m the minagcmcnt of a patient 
suffering from an uncomplicated duodenal ulcer that it is ap 
phcable onK to those patients who suffer from the following 
complications of duodenal ulcer acute perforation recumntf 
hemorrhage penetration p\ lone stenosis or duodenal ulcer oc 
culta and that ga^mc resection should neier be earned out un 
til nutritional and biochemical disturbances ha\e been corrected 
to the greatest possible degree 

Anesfheiie 

All the patients w ho come to the operating room for a gastnc 
resection ha\ e a Le\ me tube m the stomach and the stomach is 
empc> Wc arc now using routine!) connnuous spmal anes 
thesii as suggested bv Icmmon* \\^e ha\e o\ercome com 
pietel) our onginal horror it the thought of i needle remaining 
in the spmal cinal for two hours or more c base had nothing 
but the most satisfictor\ results from this form of anesthesia 
which has abolished completely the hazards w hich had occurre 
previousK when spmal incsihcsn had to be supplemented or 
replaced b> inhalation or other forms of nncsthesia 


Exposofe of the Abdom«n 

The upper abdomen is opened b> a piramedtan 
the patient is young if there his been no immediate 
hemonhage requiring multiple transfusions or a gross n ^ 
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tional disturbance it is our practice to displace the upper right 
rectus muscle laterally before entering the pentoned cavit> 
through the postenor sheath We have found it of inestimable 
value to carr> the skin incision high enough up on the costal 
margin to displace the rectus laterally above its highest tendin 
ous mscnption This maneuver greatly increases the efficiency 
of the exposure In patients who have recently had a massive 
hemorrhage or who suffer from gross nutntional disturbance 
resuinng from either a pyloric stenosis or from a prolonged in 
adequately balanced diet the abdomen is opened by splitting 
rather than displacing the nght rectus muscle In this latter 
group the wound is closed b> means of figure of 8 stainless steel 
w ire after the manner suggested by Jones w hereas if the mus 
cle be displaced the w ound is closed by continuous catgut in 
the antenor and postenor sheath of the rectus supplemented 
by interrupted sutures of No C silk We have found no evi 
dence to support the oft repeated statement that the use of silk 
and fine catgut in the same wound is contraindicated 

Survey of fhe Perifoneal Confenfs 

After the peritoneal cavity is opened a general survey is made 
of the pentoneal contents It is our practice first to examine and 
palpate the areas in w hich no pathological lesion is suspected 
reserving for a final survey the area which harbors the struc 
tural disease in this instance the duodenal cap 

It IS extremely important that one carefully examme the de 
scending duodenum Unless this be done deliberately it is pos 
siblc to miss what we have been pleased to call duodenal 
ulcer occulta Such an ulcer lies on the postenor w all of the 
descending duodenum and because of its proximity to the com 
nion bile duct produces edema and subacute obstruction of the 
common bile duct with symptoms and on occasions jaundice 
which mav mislead the phvsician and surgeon into considenng 
that the primary lesion lies in the biliary apparatus The site of 
the ulcer renders its demonstration difficult unless special x ray 
technic is used 

Mobilization of the bver 

Having confirmed the presence of a duodenal ulcer we then 
divide the round ligament of the liver together wath the pent 



1396 


ROSCOr R GRAHAM 


oncal reflection of the falsiform ligament This readily mobilizes 
the liver and permit ca^ exposure of the lesser curvature of 
the stomach 


Free Mobilization of the Duodenum 


One of the greatest iiazards of gastrectomy for duodenal ulcer 
IS a leak from the duodenal stump In our opinion this hazard 
can be reduced greatly by adequate mobilization of the duo 
denum for this reason free mobilization of the duodenum be 
comes our first step m the operation \\'’ith abdominal packs 
controlling the mtestmes and unth traction made on the de 
sccnding duodenum downwards and medially it is possible to 
expose the peritoneal reflection on the com cuty of the second 
part of the duodenum This can be divided with pracucallv no 
bleeding and permits one to roll the duodenum mediall) and 
visualize the vena cava Acthesame time the dissection is earned 
towards the duodenal cap sufficiently fir to expose and idcnofv 
the relationship of the common bile duct to the duodenal lesion 
It may be necessary to nc but one or two vessels It is then an 
advantage to divide the pcntoncil reflection on the concavtcv 
of the second part of the duodenum This can be done usually 
without any bleeding abdominil pack then placed m this 
area will complete the hemostasis while one proceeds with the 
mobilization of the stomach 


The second sup is to open the lesser sac below the greater 
curvature of the stomach and divide the anterior layer of the 
gastrocolic omentum between a senes of haemostats M this 
lesser sac is opened progressing m a dirccaon towards me p> 
lorus one encounters a reflection of the posterior lay er of pent 
oneum of the lesser sac onto tlic posterior w all of the stomac 
By using the principle of creating tissue tension by reaction o 
the posterior vv all of the lesser sac downw ards and mediallv an 
retraction of the pylonc end of the stomach upwards an 
ally ic IS possible to create tissue tension at the 
peritoneum is reflected onto the posterior wall of the P> ° 
Sharp knife dissection altmg this line of reflection of ° 
will readily mobihrc the entire posterior wall or me py 
antram m a completely bloodless manner 
surgeon to carry the dissccnon down to the P™"”” “ jt 

artery, which can be dissected free and isolated 
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IS our practice to triple clamp this artery, leaving rvvo clamps 
on the proMmil side and in this manner it may be secured by a 
double ligature By inserting the fingers of the nght hand under- 
neath the p>]orjc antrum with the rhumb o\er the pylorus it 
is possible to dissect the nght gastnc artery just distal to the 
pylonc sphincter This vessel is isolated triple clamped and 
doubly ligated 



O 
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A makes possible the oversewing of the fnll of crushed duo 
deniim This sutxirc is then passed m such a manner as to mven 


FriU V6 ovcrsrzwa witK 
over and over 
su.ture 



SiiicK invaginatcs 
the lower angle 



/ ^ Purse slnng closes iKe 

upper angle 


Closu.r« IS placed 
retroperitoneal 

Fig 407~Mcilod fell! ng ‘i«o' 3 ei»l snioip After remo ing^ 

Qrcep front rluodcital stttmp the r mammg tr n s j earned on as *0 



foretp front duodenal mtintp Ibo r 

;h than n aginat a tht iitfoti t angle as soptnor angl «« 

, and o cr «it I f r ihc «<»n^ Sp". onrae sttuig 


:,v;;psr”a';=”U r »'"i,t:“>d’ r s;";f 

dosote completely retroper toneal as n D 

gdcquntely the mfetiot 

as sto'vn m Figure 407 B, and then corned on 
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over suture to the supcnor ingle of the stump where as a purse 
string It adequately inverts the upper angle (Fig 407 C) A few 
interrupted silk sutures reinforce this closure Interrupted 
sutures placed between the peritoneum on the surface of the 
pancreas and the w all of the duodenum lateral to the closure 
of the duodenal stump completely cover the closure with pen 
loneum and place it in a rctropcntoneal position where the like 
lihood of Icil age is reduced to a minimum (Fig 407 D) 

Closure of the Duodenal Stump in Difficult Penetrating Posterior Wall 
Duodenal Ulcers 

The type of closure desenbed is made possible by 
quate mobilization of the duodenum as i first maneuve 
tain cases however there is present a penetrating posti 
duodemi ulcer vvhicli makes impossible the mobilizati 
posterior wall of the (iuodcmim that is necessity for 
tying out of this tcchnic If such an ulcer is present ii 
come apparent as the dissection of the reflection of 
toncum on the posterior w ill of the pylorus is earned 
type of penetrating posterior wall duodenal ulcer pre 
of the very difficult technical problems in closure of 
denal stump However closure can be carried out 
securely b> means of a technical procedure whertby 
tenonzes the base of the postenor wall duodenal nice 
undisturbed the base where it penetrates into the pjm 
steps of this procedure arc indicated in Figures 
The duodenum is boldl> opened and divided so rb. 
mucous membrane on the medial aspect of the iilcf r i 
It IS of the utmost importance that one sliould ini’ 
ti? sepanre ii}c€r ba^c from the mifcovs ,w wh 
posfcromcdii! quadrant of the duodenal stump i 
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Stump m the ca\ity of ttic ulcer base and again completely 
rctropcntonealizcs the closure of the duodenal stump as uelf 
as the ulcer base 
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courting disaster b) locking up the infection in the ulcer base 
this has not been our experience in a single case We have 
simply wiped off the base of the ulcer with a 1 1000 aqueous 
solution of acnflavine The merit of this detail may be open 



Fic 409 — Extcrionzanon of penetrating posterior \ all duodenal ulcer {con 
twued) In (3) is shossn the closure of the duodenal mucosa leasing the 
ulcer without the lumen of the duodenum In (4) the peritoneum o\er the 
face of the pancreas is united 1 \ interrupted silk sutures with the lateral 
surface of the dosed duodenum In this wa\ die closed duodenal stump is 
force 1 in contact w ith the ulcer base and the w hole closure is placed retro 
peritoneal as m (5) (Authors article in Surg 0)^100 Obst \ ol 66 Bj 
permission of the puUshers) 

to doubt apart from its soothing influence on the surgeons 
conscience This method of closure further has the advantage 
that sliould there be an) leak of pancreatic secretion from this 
ulcer base it will find its wa> into the stump of the duodenum 
and thus a\ oid a pancreatic fistula The manner in w hich this 



1402 


ROSCOE R GRAHAM 


procedure has simplified the problem of closure of the duodenal 
srump m these difficult penetrating posterior vail duodenal 
ulcers and ob\ latcd the need for technic that might result m 
leaving in situ gastric mucosa has been CYrreme]^ gratify in? 
We arc firml) of the opinion that leaving residual gastric 
mucosa in the p) lone antrum is definitely disastrous From this 
mucosa is produced a hormone vhich stimulates acid produc 
tion m the gastnc remnant In our experience the Finstcrer gas 
tnc resection which leaves residual pvlonc mucosa results in 
the formation of gastrojcjunal ulceration 


Reseciion of fhe Sfemach 

Having effccmcly dealt with the duodenal stump one then 
turns his attention to the division of the stomach and removal 
of an adequate area The future literature w ill undoubtedly con 
tarn contradictory and confusing data regarding the merits and 
dements of gastnc resection for duodenal ulcer Many^ of these 
confusing and conflicting sratements could be understood if the 
authors would state definitely the area of stomach removed After 
careful observation and prolonged follow up of a large number 
of cases w c arc now convinced that a radical subtotal gastrec 
tomy removing the entire lesser curvature and leaving onlv a 
fundic pouch is compatible with the worl worry environment 
and diet of a pick and shovel laborer and carries with it no 
physiological hazards sucli as an anemia which cannot be wn 
trolled by adequate nutrition and sufficient iron intake 
type of resection will result as is so desirable m a higher per 
centage of completely anacid stomachs than any other pro 
cedure . 

In the resection of a stomach for duodenal ulcer it 
our Ciiitom to remove the enorc lesser curvature and at leas 
three fifths of the entire stomach TTic ennre lesser 
remov ed because of the fact that the pylonc mucosa whic 
ncs the acid stimulating hormone often evtends a surpnsin > 
long way along the lesser curvature towards the 
thus become necessary to divide the left gastnc Jf ^ 
the lesser curvature This is made relatively easy by 
auction of an artificial edema along the lesser ^ 

micction of 20 cc of 0 5 per cent novocain Tfns -„rvgturc 
separation of the left gastnc vessels from the lesser 
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of the stomach \ery easy as indicated in Figure 410 The triple 
clamp method and double ligation of the left gastnc artery are 
carried our This results in a \ery complete and free mobiliza 
tion of the lesser cur\ ature of the stomach The site of the new 
gastnc stoma on the greater curvature is then selected and three 
clamps are applied A Schoemaker clamp is then applied as in 
dicated in Figure 40d This permits the resection of the entire 



Tig 410 —Isolation and lig tion of left gastric artcrv The injection of 20 
cc of OJ per cent nosocam produces an artificial edema along the lesser 
c^c uhich permits the eas) separation of the tesscis from the gastric wall 
Three clamps are applied two being left on the stump of the left gastric 
aner\ A\hich can thus he doubU ligated with ease ind safety 

lesser cur\ ature and an adequate amount of the greater curvature 
and bod) of the stomach TIic removal of the outer half of the 
Schoemaker clamp leaves a fnll of crushed gastnc wall which 
can readily oyersewn closing what yyill become the ncyy 
lesser cury ature (Fig 411) After this frill is oyerseyyn the 
clamp IS removed the redundant distal portion of crushed gas 
inc wall which remained between the blades of the clamp is 
amputated and the same catgut suture is continued backwards 
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producing the second h>cr of closure of the newly formed 
lesser ciir\ nturc 1 ins tw o Ia\ cr catgut closure of the new 1\ 



Second layer of 
clo&\n3 tiuturc 
buT’vei^ tK« 
fxr5t layer 



Ijg 411 -The outer half of the SchocmaVer 1 mp * 

frill remaning is o\erst\n Iv an operand \cr a d 

then removed the redundant picc of gastric \ ail tf 1 

second layer of clos ng suture s contmed a an o cr an _3,pi«es the 
mg the first closure layer A third layer of interrupt -^„ed and th 
closure T1 e posterior laser < f tV g strocolic mcnnim pf ^ 

lateral leaf i unted to the po ten r s II cf the stom ch itti 


slk sutures s si os n m 12) 


toraicd Icsstr curvature is then rcmfotced vu* a 
niptcdNo Cnll sutures A' “Wf diuM ‘'f' 
the gistrohepitic omentum which contains th 
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gastric artery This makes a very secure closure of the supenor 
angle of the resected lesser curvature (Fig 412) 

Retrocolic Polya Procedure m Obese Pafienfs 

If the pauent be extremely obese it is \vise to restore con 
tinuitj of the gastro intestinal tract by means of a retrocolic 



Fig 412 — Dcscnbes suture of gastrocolic to stomach Distal loop from greater 
cur\c Note stay sutures 

I olya procedure An incision is made in the pcntoncum of the 
gastrocolic omentum in a bloodless area The lateral margin of 
the gastrocolic omentum is sewn to the postenor wall of the 
stomach with interrupted silk sutures (Fig 412 3) Through 
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this opening js drau n the proximtl jejunum v Inch is united tu 
the posterior will of the stomich by a senes of interrupted si!! 
sutures the distal loop of jejunum leaving from the greater 
curvature of the stomach In the placing of this layer of inter 
rupted sill sutures one can dcfinitcU avoid a\ial rotation of the 
jCjunum h) placing the sutures at the upper and lower etrremi 
ties of the proposed jejunaf stoma as a prt(immar> procedure 
Tension on these sutures makes possible the insertion of the 
subsequent sutures easily and w ithour any possibility of axially 
rotating the jejunum (fig 4P j) These sutures are left long 
and held m a hemostat while the seromuscular coat of the 


jejunum and stomach are divided (Fig 4P >) A continuous 
catgut suture then unites these seromuscular cons as indicated 
in I igure 41 4 cutting the mfcrnipicd sill s as the suture pro- 

ceeds Using these silks as i source of tnction facilitates greatly 
the accurate suture of tiicsc seromuscular layers 
At this stage one protects the gencnl operative field by 
draping which excludes all but the site of the anastomosis Wt 
use a red denim drape which has become known as the red 
flag ’ This reminds us that c\cr\ thing on this red flag *5 
poicntiaUv contaminated and dangcrous~licnce the red color 
All instruments which arc used m the anastomosis when the 


stomach and jejunum arc open arc discarded when these struc 
turcs arc again closed 1 he jejunal mucosa is then opened and 
the stump of stomach w Inch has been crushed bv tlic tw o hemo 
stats IS amputated (Fig 413 f) We are m the habit of using 
two clamps on the cut end of the stomich because on occasions 
with the use of onU one tt has slipped off and spilled gastric 
content As the stomach is opened the assitsant inserts a sucuon 
tip which removes any residual gasme content and prevents 
soiling The catgut suture is now continued and by meam o 
a blanl et stitch unites the mucous membrane of the 
and jejunum forming the posterior wall of the new stoma ( ly 
413 d) This same suture K continued uniting the anrenor g 
tnc and jejunal mucosa forming the antenor wall 
stoma Ir will be found of advantage because of the redun 
of the jejunal mucosa to tal e two lutes of 
rile needle for one of the gasme mucosa This will o\ 
the redundancy and accurnely fit these two muco 


brancs together 
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Continuing with the catgut the anterior seromuscular layers 
of the stomach and jejunum are closed (Fig 414 8) All the 
instruments and sponges which are then on the red flag to 



gethcr with the red flag itself are discarded A. purse stnng 
suture IS tlicn placed enclosing the infcnor angle of the gastro 
jejunal anastomosis (Fig 414 9) A similar purse string suture 
IS placed at the superior aspect of the jejunal anastomosis and 
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reinforces the angle bcn\ een the new closed lesser curvanirc 

J ^1 f. T'., -I *1 



purse string sutures are placed as mdicatea m f 'B— - ,,,, 

ich a manner as to place the proximal jejunal loop g 
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newly closed lesser curvature This has t\vo definite advantagK 
(1) It reinforces the closure of the lesser curvature (2) It lifts 
the proximal jejunum high enough up on the newly restored 

11 



Lateral margin 
of ga?>trocoUc 


Wi^omentam. sutured 
anterior gastric 



wall Stoma lies 
retro colic 


12 

A similar />' 
anastomosis carried- 
out bringing tile 
]e]unu.m in front of 
iKe transverse colon , ^ 



Fig 415 —Tile ]c)ununi is then renirned to its retrocobc posmoli and the 
medial leaf of the gastrocolic omentum is sutured to the anterior ga5tnc stall 
This places the entire anastomosis retrocolic In (12) a similar anapomi^ 
ma\ be earned out bringing the jeiunal loop up in front of the colon No 
cmcrocnierostom^ is ncccs ar^ when the pro^mal jejunal loop is anchored 
high up on the newh formed lesser curte 


lesser curvature so that distention of the stomach with food 
will create a valve mechanism which prevents the regurgitation 
of gastnc contents into the proximal jejunal loop This is a 
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definite advantage because m certain of our patients early m 
the senes upon vv horn u c earned out a gastrectom> there was 
a morning nausea and m these patients as demonstnted by an 
X ray follow up there was an efflux from the stomach into the 
proximal jcjuml loop With this technical procedure such an 
efflux docs not occur the stomach emptying readily into the 
dtsta! loop of jejunum (Hg 4H 10 ) 

Anfecolic Polya Technic m Long waided Thin Persons 

Should the patient be a long waistcd thm individual it is 
of real advantage to carry out the anastomosis by^ bringing the 
jejunal loop up m front of the colon with the so called antecohe 
Polv a technic as shown m Tigurc 415 12 ) An exactly similar 
type of gastrojcjum! anastomosis and anchoring of the jejunal 
loop high on the lesser cumrurc as described previously is 
earned out W c feel tliat on the completion of this anastomosis 
the manual placement of the gastrojcjunal anastomosis high up 
m the left upper tjuadrant is of real advantage as it makes ccr 
tarn that there is not a gross \ ohimc of omentum l> mg m the 
jcjuml loop No emcro cntcfostomv is necessary when one 
earned the proximal jejunal loop high up on the lesser curvature 

Closure of fhe Abdomen 

If the dissection about the duodenum has involved a pene 
crating posterior w all duodenal ulcer requiring extenonzanon 
It is now our custom to sprinkle 5 gm of microcry stalhne 
sulfanilamide intrapcmoncally This completes the technical 
•procedure with the exception of closing the abdomen In th® 
patient wath massive hcmcirrlngc or severe nutntional disturb 
ance whose rccrus muscle is split on opening the pentoneai 
cav itv tlie abdominal w all is closed bv a single lay er of 
of 8 stainless steel wire In the young well nourished mdividua 
who has not recently bled the abdominal will is dosed wit 
continuous catgut m the anterior and posterior sheath of t e 
rectus muscle both of which layers arc reinforced oj 
rupted sutures of No C sdk 

CONCLUSIONS 

In conclusion it may be stated that certain 
arc essential to the successful treatment of duodeoa u 
means of a subtonl gastrectomy namely 
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1 An adequate incision with adequate exposure of the opera 

me area 

2 Meticulous attention to complete hemostasis 

3 Gentle and sharp knife dissection using the pnnciple of 

tissue tension which renders such dissection bloodless 
and atraumatic to the greatest degree possible 

4 Adequate mobilization of the duodenum 

5 The principle of extenorization applied to the penetrating 

posterior wall duodenal ulcer 

6 All closed duodenal stumps placed retropentoneally 

7 A radical removal of three fifths of the stomach including 

the entire lesser curvature 

8 The gastrojejunal anastomosis earned out in such a wa> 

that the proximal jejunal loop is held high above the 
newly formed stoma 

Such a technical procedure earned our as a pnmary maneuver 
in the operative treatment of duodenal ulcer will result in 
minimal mortality and a ver> high percentage of cures indeed 
in our series we have as yet been unable to prove a single post 
operative gastrojejunal ulcerwhenwe have had the opportunit) 
to carry out this maneuver as a primary procedure the morralitv 
being at the moment just over 3 per cent 
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ARTHRODESIS OF THE HIP JOINT* 

A Mew end Simple Operelion 

R I HARRIS MR FRCJ{C)t 

Operativx fusion is a valuable procedure m the treatment of 
certain lesions of the hip jomt c g tuberculosis and morbus 
coxae senilis When the operation is successful the improvement 
JC accomplishes is as great as that achieved bj excision of the 
knee )omc for tuberculosis or b> subastragalar arthrodesis for 
comminuted fractures of the os calcis fusion of the hip joint, 
however is technican> difficult and success is less frequently 
achieved than in other joints There are a number of reasons 
for this 


OifiTcuHies Enecunfered m Operative Fusion of Ifie Hip Jo'bI 

1 The joint is deeply situated so that exposure is an operation 

of magnitxide vv hich can be time consuming and asso- 
ciated with considerable blood loss 

2 Removal of the cartihge from the head of the femur and 

from the acetabulum in an attempt to obtain contact of 
bare bone w ith bare bone reduces the size of the femoral 
head and increases the size of the acetabulum unoi so 
gross a disproponion exists between them that inumate 
fit and contact arc lost 

3 It is difficult to fix the hip joint so securely that no mov c 

mcnc occurs No plaster spici how ev er slvillfully it may 
be applied will complcrely prevent movement or t c 
patient within the plaster and such movement howcv 
small can be accompanied b> movement of the hip join 
to the detriment of the fixatio n necessary for fusion 

From ths Department of Surgery Urn ers Kf of 
paedic Service Department of Surgery Toronto Genersl nwp 

t Assistant Professor of Surgery Un vers ty of Toronto Senior Sorg 
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4 In tuberculosis of the hip joint the opening of the diseased 
joint adds grave nslvS of dissemination of the disease 
and of failure of fusion Extensive resection is necessary 
to secure bare bone surfaces This can be accomplished 
only by extensive operaaon which leaves the dispro 
poition in size between the head of the femur and the 
acetabulum impossibly great 

Types of Hip Joint Arthrodesis 

The techmcal problems associated with arthrodesis of the 
hip joint have resulted in the introduction of many new opera 
tive procedures Intra arncular operations have been abandoned 
almost completely unless accompanied by some form of extra 
articular operation Most of the new operations have been extra 
articular or partially extra articuhr operations They have the 
great merit especially valuable in tuberculosis of the hip that 
the fusion is not earned out through an area of disease In the 
truly extra aracular operations the capsule of the hip joint is 
not opened ankylosis is secured b> a graft which bridges the 
space from peUns to trochanter The stress placed upon these 
extra articular grafts by reason of the gap they bridge is great 
so that frequently they break 

The most successful operations have been the partially intra 
articular bur chiefly extra articular procedures in which the 
joint is opened on its superior aspect sufficiently to permit a 
graft to he in contact with the femoral head and with the 
acetabulum and so reduce the gap to be bridged to its smallest 
proportions Ischiofemoral fusion strongly advocated by Bnt 
tarn* in his monograph Architectural Arthrodesis is a new 
attempt to solve the problem by an extra articular graft placed 
below the hip and bridging the gap from femur to ischium 
It is too early to express an opinion upon its merit but the long 
gap to be bndged probably puts such a strain upon the graft 
that fracture will occur in a proportion of the cases 

The Importance of Fixation to Eliminate Movement 

In all of the extra articular or partially extra articular opera 
tions a great problem is the achievement of adequate fixation 
of the hip dunng the period when fusion of the graft is occur 
nng In nearly all such operations the graft is secured by some 
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means (screws or sutures) to the femur and to the pelvis Some 
operations attempt to fit the gnft to a bed into which it locks 
In neither ease is the fixation sufficiently secure to prev ent mov e 
ment of the hip Indeed small amounts of movement at the hip 
arc cxtremcl) difficult to prevent ’ll ct unless they arc prevented 
satisfactory fusion mav not he obtained We lack efficient means 
of external fixation The great bull of soft tissue about the hip 
permits the patient to mov c about inside his ow n skin so that 
no matter how snuglv a plaster spica may have been applied 
It cannot eliminate all movement at the hip This important 
problem of mov cmcni at the hip is more rcsponsibic than is anv 
thing else for the failures to secure bony ankylosis after opera 
non 

Tlic problem of fixation of the hip followang arthrodesis 
IS rendered more difficult by the necessity for measures which 
will prevent stiffness of the I nee One of the most senous com 
plications of hip joint fusion is a stiff knee The combinanon of 
stiff hip and stiff knee in the same leg is exttcmelv disabling 
though cither alone can be compensated for satisfactorily The 
exposure of the hip from in front by separation of the muscles 
including the upper ends of the biceps femons and the vastus 
lateralis and tlic prolonged fixation m a plaster spica combine to 
invite 1 nee joint stiffness Tins can be prevented only bv early 
mov emenc The ongm of the rectus abov e the hip joint dc 
termincs that flexion of the knee x\ ill transmit some of its lorct 
and mov emenc to the lap Ml these complex factors combine to 
make complete postoperative fixation of the hip difficult ictit 
IS essential that it be fixed if a high percentage of fusions are 
to be attained 


The ElemenH of fhe Perfeef Hip Fosicrn Opetalion 

For manv tears it has been our pnvilege and interest to dwl 
with hip joint problems and during the past eleven 
tuberculous hip joint has demanded our time and skiii v e 
become convinced that bony anlylosis is ns important . 
permanent and complete core of the tuberculous fup ns it J 
the tuberculous knee Much of this time has been , 

vising methods for fusing the hip Slowly the s 

grown that the elements of the perfect operation ate , 

( 1 ) Some form of internal fixation w Inch vv ,1! secure the femora 
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head to the acetabulum so firmly that no appreciable movement 
can take place during the period of fusion (2) Grafts single 
or multiple placed in contact with the femoral head and the 
pelvis and securely held there (3) If possible the grafts and 
the internal fixation should be placed by a simple operation (4) 
Provision must be made for exercise of the knee during the 
period of fixation in a plaster spica 

ARTHRODESIS OF HIP JOINT BY MEANS OF TRIFLANGED NAIL 
AND BONE GRAFTS 
Development of the Operation 

Dunng the long period of development of our present opera 
tion vve have passed through a vanety of stages Several years 
were spent in determining the best avenue of approach the 
final decision being in fav or of an antenor approach As early 
as 1931 vve were transfixing the femoral head to the acetabulum 
with a Wyeth pm the end of which projected through the 
wound and through the plaster spica This plan of transfixion 
fixation had proved valuable m excision of the knee joint and 
IS still used By 1933 vve had standardized our procedure to an 
antenor exposure of the joint through which a graft shd down 
from the ilium was fastened to the prepared supenor surface 
of the head and neck of the femur with screws of beef bone 
The description of this operation was published together with 
results in twenty cases (80 per cent fused) 

As the need for more efficient means of securing fixaton of 
the femoral head to the acetabulum became apparent the opera 
tion was supplemented by the insertion of screws of beef bone 
through the femoral head into the acetabulum the insemon 
of threaded wires through the femoral head into the acetabulum 
the use of bone splinters as nails to secure the femoral head to 
the acetabulum and finally by the use of large accessory grafts 
taken from the tibia and placed on the antenor surface of the 
femoral neck and driven through a window into the acetabulum 
These steps improved the operation somewhat but there still 
was an undue proportion of cases in which fusion was not se 
cured and such cases presented evidence that the failure of 
fusion was due to movement of the hip (eg fracture of the 
graft fracture of the screws which held the graft pulling of 
the screws out of place) Moreover the operation of open ex 
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posure of the joint still remained a formidable procedure tune 
consuming not eas) and not without nsk to the patient 
Tor a long time the use of Smith Petersens nail to fix the 
femoral head m the acetabulum w as contemplated as an acces- 
sor> agent of fixation I car of the presence of a foreign body in 
a tuberculous focus made us hold our hand until the use of 
stainless steel wire as an agent to hold the grafts demonstrated 
that little w as to be feared from such innocuous metal Smith 
Petersen nails finalK w cre used as adjuncts to the bone graft 
operation The graft wis placed through an anterior incision 
the nail through a second lateral incision which added to the 
operation rina!l> the development by Gallic and Lcuis^ of a 
technic for the treatment of nonumon of the neck of the femur 
by means of a Smith Petersen nail supplemented b> a bone graft 
dnven m parallel to the nail encouraged us to simplify the 
whole procedure of hip arthrodesis and replan it along the lines 
of the insertion of a Smith Petersen nail This is the present 
operation described m this paper 


In outline the operation consists of the insertion (under x ra) 
guidance) of a long Smith Petersen nail through a small latera 
incision The nail is dnven through the femoral head into the 
acetabulum and is for the purpose of fixing the femoral head 
m relanon to the acetabulum Tunnels arc then dnlled (usuall) 
two (parallel to the nail through the trochanter femoral neck 
femoral head across the hip joint through the acetabulum into 
the pelvis Into these tunnels grafts arc dnven At a secon 
stage three months later the nail may be withdrawn and me 
tunnel it occupied filled with another graft Detailed step y 
step description of the operation follows (Fig 416) 

1 The patient is placed upon the modified Z-fa«iej w 
used for the operation of insertion of a Smith Petersen na i 
fracture of the nccl of the femur *11118 table has the usua , 
rest replaced by a bakchtc tunnel which fits onto t e 
post and will carry a 12 b> 14 inch film vvith its . 

tray which can be removed from either side A ^ , 

of bakelire is attached to the tunnel The patients ^ , . 

tened to the leg pieces m such a manner Jj ^bout 

IS m the midposition of abduction adduction and 
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15 degrees To achieve the latter it may be necessary to place 
a support beneath the 1 nee Correct position of the hip is of 
extreme importance Where it lies on the table will be the posi 
tion of fixation There is a tendency to fix the hip in slight 
abduction and this must be carefully guarded against 

2 With the patient upon the table in the desired position 
two portable \ ray tubes are placed m such a manner that they 
may be used to take lateral and anteropostenor radiographs 
The use of two tubes is important It avoids the necessity of 
shifting a single tube between the taking of the two views sun 
plifies the technic and ensures that the whole series of x rays 
will be tal en in a comparable manner One tube is placed be 
tween the patients thighs and is directed horizontally It is 
covered by the draping and remains unchanged in position 
during operation The second tube is arranged beside the patient 
on the side opposite to the involved hip in such a manner that 
the tube can be slid along the arm to hang perpendicularly over 
the hip in position to take the anteroposterior view 

3 The involved hip and the whole of the leg on the involved 
side are then prepared down to the an! le (preparation of the 
skin permits removal of the desired grafts from the same leg) 
The field is draped in such a manner as to exclude the x ray 
tube honzoncally placed between the patient s thighs and also 
the foot supports but to leave the hip and leg exposed If neces 
sary a blocl is placed beneath the knee under the drapes to 
maintain the correct degree of flexion at the involved hip 

4 We prefer to remove the bone graft below a tourniquet 
as this greatly diminishes the amount of blood lost and facilitates 
the operation At this stage therefore a sterile tourmquct is 
applied to the midthigh The Esmarch rubber bandage applied 
over the foundation of a flannelette bandage is best It is neces 
sar> to compress the limb below before apply ing the tourniquet 
in order that there be no engoigement and the field be com 
pletcly bloodless This is accomplished by an Esmarch bandage 
also and this too must be sterile The steps follow (1) apply 
the sterile compressing Esmarch bandage from the ankle to 
the midthigh (2) wrap a stcnlc flannelette bandage snugly 
about the thigh just above the compressive bandage (3) apply 
the second stcnle Esmarch bandage over the flannelette bandage 
(4) remove the first (compressive) Esmarch bandage 
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5 The next step is to pass a guide pin along the femoral neck 
in the position the tnflanged nad is to occupy (Fig 416 B,C) 
This should be slightly below the center of the neck and the 
pin must pass through the femoral head and the acetabulum 
and barely into the pehis since this is the position the nail must 
finally occup) The guide pin may be inserted by any of the 
several methods in common use for the insertion of a Smith 
Petersen nail for fracture of the neck of the femur We prefer 
the use of He> Groves notched protractor and guide inserting 
the pin through the unopened skin 

6 After the guide pin has been inserted anteroposterior and 
lateral radiographs are taken to determine that its position is 
satisfactory 

7 While these films are being developed the skin incisions 
are made (1) on the lateral surface of the thigh centered upon 
the projecting guide pm and (2) on the subcutaneous surface 
of the tibia Skin touels arc applied to these incisions with 
Michel clips to exclude the skin 

8 By this time the developed films have returned and the 
position of the guide pm can be seen If its position is not satis 


Fig 416— A nontuberculottt desmteme artbrtus of the hip joint resulting 
in a painful hip ssith gross limitation of mosement 

A Roentgenogram of the hip before operation This and the succeeding 
roemgcno'’ranis illustrate the successive steps in the operative procedure 
B The hip after the patient has been placed on the modified Havvlej 
table The notched protractor is in place to guide the direction of the guide 
pin For the sake of simplicitj the lateral radiographs have not been repro 
duced Thej arc taken to ensure that the guide pm is corrcctlj placed m this 
plane also 

C The first guide pm along which the trifianged nail will be passed has 
been inserted It lies sUgWtlj below the center of the neck It has not >ct 
been driven in sufiicientl) far It must just penetrate through the inner cortex 
of the pelvis 

D The first guide pin has now been dnvcn m to the correct depth and 
the two upper guide pms which will carry the drills to make the tunnels 
for the grafts are m place Their position is correct but thej requite to be 
driven in deeper 

C The tnflanged nail and the two sets of grafts have been driven home 
and the guide pins have been removed Note iliat both the na 1 and the grafts 
penetrate into the pelvis This is important Unless it is accomplished the 
fixation is insecure Tlic head of this Watson Jones arthrodcs s nail was fixed 
with a transfixing pm I cforc the wound was closed 

F The end result achieved bj tlie operation illustrated bj the preceding 
J^ntcenograms This roentgenogram was taken nine months after operation 
The hip IS solid and piinless Patient s walking 
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factory another pm is msened and its position checked by 
further radiographs until perfect position is obtained 

S' When the first guide pm has been satisfactorily placed 
tw o others are inserted parallel to ic and above it (Fig 416 D) 
one m the antcrosupenor portion of the neck and one m the 
posterosupcrior portion of the necl These must also just enter 
the pelvis Their posmon is cheeked by \ ray until satisfactory 

10 A triflangcd nail of appropriate length is driven along 
the lower guide pm to the proper depth It is important that a 
nail of the right length be selected Ic must be long enough 
to penetrate through the inner cortex of the os innominatum 
otherwise the fixation of the hip will not be secure On the 
other hand it must not be too long If the guide pm is one of 
fixed length and has been inserted to exactly the nght depth 
It IS easy to determine the correct length of nail by measure 
ment of the projecting end of the guide pm Dthcr a loiio’ 
Smith Petersen nail or the heavier Witson Jones arthrodesis 
nail may be used Correct length is the important requirement 
It 15 wise to perforate the cortex of the femur about the guide 
pm with a cannulated drill m order that it may not be shattered 
by driving in the heav y nail through ilic dense cortex 

11 The position of the nail is cheeked by radiognph 

the films arc being developed grafts arc cut from the tibw One 
long graft exactly V inch wide is cut from the center of the 
shin It should be long enough that when cut m two it reachw 
the full length of the tunnel drilled for it into the peiv^ A 
second graft of half the length is cut from the center or the 


crest of the tibia , 

12 A % inch cannulated drill is then passed along one or the 
superior guide pins until it just enters the pelvis The long ^ 
IS cut into two pieces the comcil surfaces carcfiilH 
pcrio'Jtcum and applied to one another one end of this dou e 
graft is then pointed and the pair are driven home in the 
prepared for them Being slightly larger than the wnnel t ey 
fit snugly and when driven home provide additional 

of the hip as well as close contact with femur and aceta o 

13 A second g inch tunnel is dniled along . , 

guide pm and the second graft from the crest of the 
driven into this tunnel The ptmtion and paruculariy 

of the grafts are checked by radiographs (Fig 416 
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14 The wounds ire closed m layers^ the deep structures yith 
catgut the skin with silk 

15 We ha\c not >et felt that the fixation of the hip secured 
b> the nail and grafts w is sufticientlj secure to permit us to do 
without plaster fixation Without plaster the whole stnm of 
e\cry mo\ement of the leg in relation to the trunl falls upon 
the nail and grafts and might loosen the fixition At this stige 
therefore a hea\) Kirschner w ire is passed through the lower 
end of the femur a dressing placed on the shin the tourniquet 
removed and a plaster spica applied incorponting the ends of 
the Ivirschncr wire in the plaster 

Id Two weels after operation the posterior half of the 
plaster from the knee down is removed and keen flexion exer 
cises started with the patient lying on his face These are con 
tinned vigoroush until removal of the plaster 1 he transfixing 
Kirschner wire interferes somewhat with vigorous and full 
1 nee flexion since it prevents free movement of the iliotibnl 
band It should be retained in spite of this for at letst a month 
since there is no other means of preventing rotational strains 
upon the hip when the 1 nee is flexed and the leg and foot are 
out of the plaster 

17 The plaster is removed at the end of four months the 
condition of the fusion checked by radiograph and if satis 
factor) the patient allowed up 
In a certain number of cases at the end of three months we 
have removed the plaster reopened the wound removed the 
tnflanged nail and placed in the space it occupied a section of 
the fibula from the same leg After the second stage operation 
no plaster is used 

Results 

This operation has now been performed upon tv\ entv eight 
patients with vcr> satisfactorv results In everv case save one 
we have been successful m obtaining solid anl vlosis in a period 
of time ranging from four to eight months This is a much 
greater degree of success than we have been able to obtain with 
any other operation for fusion of the hip Moreover the opera 
tion IS much simpler Two paaents fricturcd their grafts (Fig 
4'’3) after thev commenced walking but both fractures united 
spontancouslv and now have satisfactorv fusion One patient 
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i-ig 417 -l"hc rc uh burned in a /roi J lubereutous hp A Preopenuve 
roentgenogram in June 1941 It Roentgenogram m Maj 194 t n months 
ifter opentton Fusion was solid in four mont! s TI e pioenc now is scti e 
his a psmless hip knee (le es to A$ degtee* (u a tang of IJJ degrees) 



Fiff 418 -The result obtained m a pmed tubercvlotis 
nvc roentcenoeram m August 1941 B Ro ntgerogram n ^ ^ 

nine months after operation Fus on was solid m ^ 

less and knee flexes to 60 degrees (le a range of 120 deer ; 
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fractured the atrophic femur )ust below the trochanter (Fig 
424) She is still in plaster for the treatment of this fracture 
but there is e\ er> reason to believe that union w ill occur The 
fused hip was undoubtedly a factor m producing this fracture 
since It thrcAi stresses upon the femoral shaft which normally 
would be tal cn up by the mobile hip It is a nsk associated with 
every type of arthrodesis of the hip and is not peculiar to this 
type of operation 



A B 


Fig 419 -The result obtained in a destructne lesion of the hip of wiccr 
Mm etiology possibly suberculosts A Pteoperatne roentgenogram m Sep 
tember W’ P Roentgenogram m April 1945 siv months iftct operation 
Hip solid and painless Knee flexes to a point bejond a ng1 1 angle The tnns 
fixin" nail has been replaced by a flbular graft 


Wc hav e found that Itimiauon of vw^evicm of the knee joint 
IS the most serious complication of this opention as it is of 
all operations upon the hip The necessity for prolonged fix ition 
of the hip and the stresses which 1 nee flexion places upon the 
hip joint result in the prolonged use of plaster which fixes both 
knee and hip 1 his too often results m knee stiffness w hich 
cannot be overcome Wc have found that earlv movement of 
the knee conscientiously and persistently earned out will ensure 
a mobile 1 nee In order that carK 1 nee mov ement mav be 
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earned out without too great strun upon the hip we have 
transfixed the lower end of the femur with a heaxy Kirschner 
wire which is incorporitcd m the plaster Though this makes 
movement somewhat uncomfortable becuisc of the sawing of 
the diorihnl liand across the wire it docs permit movement to 
be started at the end of the first postoperative week Knee 
flexion IS licst earned out with the patient prone The move 
nient should be activcl\ performed b> the patient s own muscles 
Some i<aistincc m supporting the weight of the leg may be 



necessary at first but it sfioviUl only be assistance Not iess than 
500 such ! nee flexions hould be earned out each da> and wi i 


all the energv of x\ Inch the p anent is capable i „ n 

IIjp joints with lesions such as the traumatic 
as morbus coxae senilis arc castlj fused bj this i 

marled linuntJon of nioxemcnt and the erosion or 
cartilage xvhich results m dose approximation 
head to the acetabulum naal e the gap to i^ujosis 

small The same i*; true of those cases of hip 



f 

/ 
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1 1 ^ 4’1— The result ol tamed in a dcstntctne hip lesion probably tuber 
culous though not definitclj proted The patient had Potts disease A Pre 
tpcratne roentgenogram in October 1941 B Roentgenogram m March 
1941 fifteen months after operation Hip solid in four months painles Knee 
fle cs to 70 degrees (le a range of 110 degrees) 



\ B 

1 'l^ 4 -Til result I umed in mo bus coxai senilts seconda y to dys 
ihsij of tl / tp joint I I ret p rativc roentg no^ram m Februart 19}9 B 
H« itv no^ran in Octi I r 19J9 st eo months after operation Hip solid 
and painless TTie patient i< acuv and does her o\ n houseuork A fibular 
craft \V2S used in this case 
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could be secured b> means of bone grafts alone in which case 
three grafts spaced equidistant through the femoral head would 
replace the present tnflanged nail and tw o grafts It also w ould 
insure the mxximum amount of bndgmg by means of grafts 
uithout replacing the nail b> a fibuiar graft at a second opera 
tion We arc now using the method of three grafts m selected 
eases and should be in a position to report upon its ments in 
a shon time 

SUMMARY AND CONCLUSIONS 

1 Arthrodesis of the hip joint has laluc m the treatment of 
certain mfiimmatorv and degenentue diseases but technical 
problems make its successful achicsement difficult 

2 One of the most senous of the technical problems is the 
fixation of the hip w hilc fusion is occurring 

3 Ver> satisfactory results Imc been obtained b\ means of 
the operation described in this paper m which a tnflanged nail 
IS used to fix the femoral head m relation to the acetabulum 
while supplemental^ grafts ensure bony union of femoral head 
to acetabulum 

4 The operation is simple and causes much less disturbance 
of the patient thin does the usunl open exposure of the hip 
through an anterior approach 

5 Pros ision must be made for carU knee joint mo\ emenr 
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SURGICAL TREATMENT OF TUMORS OF THE SALIVARY 
GLANDS* 

ROBERT M JANES MB FRCS(C) 

For many years the majority of surgeons have been content 
with local remo\al of tumors of the salivary glands The 
methods employed have been simple enucleation outside the 
capsule enucleation ^vichm the capsule, and enucleation within 
the capsule with subsequent removal of it These operations 
which in view of a reported recurrence rate of from 15 to 45 
per cent must be regarded as inadequate have probably been 
continued m part because those who failed to follow their cases 
over a period of years acquired too optimistic a view of the 
results chat were being obtained In addition it seems in general 
to have been accepted chat the relation of the facial nerve to 
the parotid gland was such that more radical procedures would 
almost inevitably result m serious injur> to it Actually the 
facial nerve does not m the majonty of cases run through the 
gland Occasionally the primary divisions may be surrounded 
by gland tissue for a very short distance The usual relations 
have been descnbed recently by Hamilton Bailey Illustraoons 
from his article have been reproduced in Figure 427 It will 
be seen that the main trunl of the nerve lies behind and super 
hcial to the deep portion of the gland The mam divisions pass 
around the constricted portion of gland which joins the smaller 
deep and larger more superficial mass and breal up into numer 
ous branches which he deep to the parotid upon the fascia of 
the masseter muscle The anatomical arrangement is such that 
1 dissection of the facial nerve preliminary to excision of tumors 
IS not only possible but indeed with a little experience reh 
tiv cly simple 

The other factor that has made surgeons fear more radical 
procedures seems to have been a belief that cutting into a 

From the Department of Surgery of the Universitj of Toronto and the 
Toronto General Hospital Toronto Onada 
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sah\ary gland was hkcl> to result m a troublesome fistula 
Actually m these as m other similar secrerorj glands a per 
manent fistula probabl> never forms unless a relam el> large 
duct IS divided in such a wav that this wound provides the 
most ready or perhaps the only egress for secretions from a 
portion of gland distal to the inyury It has been customary in 
this surgical center for many years to excise the lower part of 
t)ic parotid to facilitate exposure m doing block dissections 
of the neck for malignant disease No fistula has ever resulted 
indeed it is rare to rccogni/c any leal age of secretions Small 
bits of gland have been left without any duct connecaon in 
radical resections for tumor without the production of a fistula 
It is presumed that sucli small portions of gland tissue simplv 
atrophy and undergo replacement by fibrous tissue 


RECURRENCE 


Two reasons arc given for the frequent recurrence of these 
rumors first failure ro rcmoi c a small porDon at a pome at 
which the capsule was incomplete or more firmly attached and 
second tlie presence of small unrecognizable seedling tumors 
beyond the capsule There is m most cases one point at which 
the capsule is more hrmlv attached and particularly if ic be »erj 
thin It IS almost impossible to do an enucleation without break 
mg into the tumor This probably accounts for the majonty of 
recurrences which arc recognized first as simple areas of thick 
lening m the operative scar That there is in some eases a mulri 
centric origin is suggested by recurrence^ which may appear 
years after the ongmal tumor was removed in the form oi 
multiple small nodules Two such cases occurred in this senes 
m one of which the first nodule w \s noticed twenty fivo years 
after the remov al of a simple mixed tumor . 

It is reasonable to suppose that all recurrences that resu 
from failure to remov e completely the ongmal tumor cou « 
prevented by substituting for the local operations a I 

in which the tumor together with a rini of ^ 

nssuc IS remov ed It is probable that seedlings w hich lie 
to the capsule would be included in the surrounding tisso 
quite conceivable that some recurrences would soW 
those eases m which there is a second center of ongm a 
siderable distance from the ongmal growth 
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In the case of benign tumors which have a tendency to recur 
locally onl> a liberal excision of the tumor with K inch of 
surrounding apparently normal tissue is probably sufficient 
When dealing Mith defimtely malignant lesions the ^\hole 
gland should be removed From a clinical viewpoint tumors 
that have been present for a relatively short time and have en 
larged fairly rapidly and those of long standing but with a 
recent more rapid increase in size should be regarded as pos 
sibly malignant It is unfortunately impossible for the patholo 
gist to be dogmatic m his opinion as to whether a groavth of 
the mLxed type is benign or malignant That this is true has 
been demonstrated bv McFarland m a recent article ® The only 
incontrovertible evidence would seem to be the presence of 
metastases The finding of enlarged lymph nodes should arouse 
suspicion If there is doubt it is wise to excise one for quick 
section during the opennon and if invasion by tumor is found a 
total parotidectomy should be done along with a removal of 
the lymph glands of at least the upper part of the neck 

It seems to be assumed generally that recurrences following 
incomplete operame removal arc more hi el> to be malignant 
Pate)® stated that he knew of no reported case of carcinoma 
of the parotid m which the evidence that it had developed from 
an undisturbed mLxed tumor was complete Pemn*^ has reported 
one such case A survey of our cases does not seem to support 
this assumption indeed recurrence follow mg local removal was 
prompt in the majority of the malignant cases and it is probable 
that they w ere malignant w hen operated on If this statement 
should be true it ought to be accepted as evidence m favor of 
the early adequate removal of all such tumors rather than the 
reverse This is certainly the reasoning that is applied in the 
case of all other neoplasms 

RADIOTHERAPY 

For a time it was hoped by manv that radiotherapy would 
relieve the surgeon of his responsibiht) for the management of 
parotid tumors The passage of time and increasing expenence 
have dissipated this hope Parotid rumors are as a group highlv 
radioresistant I know of no instance in which a cure has been 
accomplished b> radiation alone and have seen little evidence 
that It has a marked palliative effect On the contrary some 
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lies IS indicated The great aunculir nerve which runs alona 
the posterior parr of the field should if possible be preserved 
since division of it results m an unpleasant loss of sensation 
about the ear 

The opcntion is performed under general anesthesia admm 
istcred through an intratracheal cithctcr Drapes are applied to 
leave an adequate c\pos«re including the lower two thirds of 
the ear m order that annomital relations naa> be preserved 
The incision is started over the base of the mastoid proce^ m 
the furrow behind the car and earned downward and forward 
for a distance of 3 inches or more In some small cumoR this 
incision IS sufficient but ua most mstanccs and m all large or 
malignant cases a second incision is made from jusc m front of 
the pinna to join the first lielow the car The angle formed at 
the division of the ^ should be obtuse and not acute othervaisc 


slouglung nu> occur I he upper portion of the first incision js 
deepened and the great auricular nerve identified and retracted 
The anterior border of the stcnaoclcidoniavtoid muscle is et 
posed and a part of its uwchment to the mastoid process freed 
ro permit of retraction to expose the postenor be!l> of the di 


gastric muscle 

The tumor is more cisd> displaced if it this stage a flap of 
si m be turned fonaanl from its surface Since the facial nerve 
fibers be dccpl> m this area there is no danger of injuring them 
The lip of the styloid process and tlic transverse process ot the 
axis may now be felt Dissection is earned upward along the 
anterior border of the digastric bv the blunt method to expose 
the mam truni of the facial nerve it or just antenor to the siv 
lomasroid foramen If the tumor is wedged between the jaw 
and the mastoid process exposure is improved b> removing a 
ponion of the process w ith an osteotome No traction or oinou 
force may be used as the nerve is of course absolutei) nx 
at Its origin Dissection is now earned forward the 
branches of the nerve being idcnuficd If the tumor is arc 
and in all malignant eases it is wise to tie _ *i,e 

arrery before proceeding further 1 his lessens bleeding 
manv small vessels in the area and removes the 
age to small nerve hlaments in the attempt tt> catch tn 
points adjacent to them 




ri[ 4 6— DnvMngs made in the course of remo\al of one rather large 
henign tumor The peculiar manner m %hich the facial ner\e often sanes in 
S17C and anastomoses with it elf is shown It is apparent that when such an 
exposure has been accomplished as much gland as dcs red ma> be removed 
al ut the tumor 

Before deepening, the incision in its lower portion to permit 
of exposure of the 'irtcrv it is wise to identify nnd free the 
infrimindibulir nerve lest it be divided inadvertently at this 
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point If the nimor is apparently benign and i> ing superficial 
to the nerve the fibers are dissected far enough antenorly and 
the tumor and gland tissue lifted fonvard to permit of etcision 
of the growth with a libera! portion of surrounding normal 
tissue If the growth is appircntl> malignant any fibers which 
appear to be entering it ire sacnficed no attempt being made 
to presene them In definitely malignant lesions ic is probablv 
VMSC alwajs to do a total parotidectomy Those cases in which 
the tumor lies deep to the none fibers are much more difficult 



r g 427 -In A the parot tl la been d sdeiS at the neck and the > 
turned (orv ard ami up ard from il c neeve B k a diagramn anc rfptt 
ration of the rciat on of the upper and Jo er d sioru to the n cK o 
gland (Redfa n fron flam Iron Ba I« ) 

but by careful dissection of the nerve fibers to a point wel! 
anterior to the mass it is usually possible to delii er it betiveen 
the fibers without producing more at anv rare than a tem 


poraiy paralysis 

When the dissection has been completed the deeper p 
of the wound are approximated with a few -fa- 

sutures and the sLin closed with mtcmipted sutures or P 
may be desired If the dissection has been difficult a g 
less degree of temporary facial palsy is iiUly to res 
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no case m this senes have fibers which were not deliberately 
sacrificed failed to recover A small amount of permanent 
paralysis of the lower lip due to inadvertent injury to this 
branch has been fairly frequent but it is so slight m most 
instances as to be difficult to recognize 

RESULTS 

Dunng the past nine years twenty five benign parotid tumors 
of which there are records have been remo\ ed by this method 
Each successne resident has learned the technic and is following 
It in his practice In only one instance has the facial nerve been 
divided accidentally This was m the case of a neurofibroma 
which arose from the facial nerve immediately beyond the 
styloid foramen and was mistal en for a parotid tumor Subse 
quent pathological CKammanon showed that the fibers of the 
nerv e were intimately involved in the growth and that preset 
vation of It would have been impossible An immediate suture 
was earned out and at the end of eighteen months about a 50 
per cent recovery had taken place The man is now a sergeant 
in the Canadian army overseas Five of these tumors lay deep 
to the nerve Six of them were recurrences following one or 
more previous local excisions Two of the recurrences were in 
the form of multiple rather widespread nodules and in these a 
total removal of the gland was done Twenty one cases have 
been followed and have no recurrences four are untraced One 
small mahgnant mixed tumor thought to be benign at the time 
of operation and removed with surrounding normal gland m 
November 1938 has not recurred 
Three total parotidectomies for lesions known at the time 
to be malignant because of previous interference have been 
done One malignant lesion operated on in June 1940 has not 
recurred One recurred at the end of four years One recurred 
at the end of three years with a local recurrence in the scar 
This was widely excised in November 1941 and has not re 
turned In the case of two additional lesions of enormous size 
It was necessary to sacnfice the whole facial nerve because the 
main trunk was involved in the mass just at the foramen One 
of these has recurred and m the case of the other the result is 
in doubt since the operation was done only four months ago 
V\Tien the whole nerve has had to be sacnficed the plastic 
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It IS of course tcal,7cd that the results of am surmcal re 
ycirs occaujc af (hetr ln<^\^n tendency to recur after long 



periods of time It js felt tint tlie results sliould be improved 
y a really adequate operation riicrc "W ould seem to be little 
sound surgical argument in favor of a uait and see pobej or 
any of the methods %\hich would ccrtainlv not be emplojed in 
the ease of tumors elsewhere in the body tf the) had the same 
know n tendency to recur 


SUMMARY 

1 A safe and once the technic has been acquired arelanvelj 
easy operation for the complete rcmowl of s.i!n ary gland 
tumors has been described 

2 There is at least some doubt as to whetlier operation makes 
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mi\ed tumors more liable to malignant change but if this is true 
It IS an argument in favor of their eirl> complete remo\al 

3 Total excision of the parotid without injury to the facial 
nerve is possible and has been done on. several occasions 

4 Radiauon of parotid tumors should be done only if thev 
are beyond hope of surgical removal and palliation only can 
be expected Postoperativ e radiation of malignant lesions par 
ticularly the carcinomas is probably indicated 
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WHOU SKIN REMOVAL AND REPLACEMENT* 

An Operative Procedure of Yelue for the Salvage of Skm Undermined 
by Trauma or for the Recovering of Areas from Which Resection 
of Ertenstve Subcufancoui Titsue Hat Becrx Necessary 


SQUADRON UADIR A W PARMER MD 
Roy ) C a A P 


The deliberate complete removal of massive amounts of skin 
and subcutaneous fat uith the subsequent replacement of the 
skin after fat rcmo'al as an operanon uhich is used too infrc 
quemly The reason would appear to be unfamilianry '^ith the 
principles the indications or the technic Possibly the surgeon 
who has cases in his care which would benefit by such treat 
ment docs not feel proficient to handle full thickness skm grafts 
There as now'id3>s ever> reason to expect complete success 
proMded that certain pnncipics arc followed 
On the basis of the comparati\cl> large number of lesions 
successfully dcalc with by the technic of skin reino\al and re 
placement m our own surgical work it is apparent that the 
method is not reccning full consideration m the rreatmenr of 
similar lesions encountered elsewhere For this reason and be 
cause of advances in treatmenr particularly of extensive soft 
tissue mjuncs often complicated b> compound fractures a de 
tailed report is made of the indications and methods employed 
The illustrative matenal is drawn from traumatic and non 
traumatic cases 


INDICATIONS 

In traumatic lesions the primary indication for the complete 
removal of skin and its conversion into a free full 
occurs hen slun has been avnlsed and there is doubt regar i g 
the continued viability of the flap Death of the flap i 
threatened by the existence of a narrow pedicle or o"® ''' 
is directed opposite to the usual blood flow Yery e — ____ 

From the Depanmem rf Soxg i> ^ ^ 

g ca! Department The Hospital for S ck Ch Hren Toronto 

1440 



WHOLE SKIN REMO\AL AND REPLACEMENT 


1441 


undermining or contusion of a flap or ic attachment resulting in 
thrombosis of its mam vessels is also a cause of rapid necrosis 
In other instances late nutntional disturbances in flaps mav 
result from suturing them under too great tension Tension ma> 
increase due to edema of the underlying tissues or to the col 
lection of exudate or blood beneath the flap This is particular!} 
fatal when the circulation originally showed signs of impair- 
ment Contrariwise when the skin is sutured with complete lack 
of stress so that ordinary stretch is not maintained a con 
certina effect results and the circulation similarlv is impaired 
A skin flap also ma> be unfavorably influenced by infection 
With the abov e conditions present or considered likely to occur 
flap removal and whole skin replacement are advised 
A section of the flap may be so badly abnded that a partial 
thickness graft obtained from a remote donor site is necessary 
as an adjunct Relaxing incisions made in cases in w hich sw elling 
is too great for pnmary suture may also be cov ered w ith partial 
thickness grafts 

Accidental wounds are all potentially contaminated With 
early thorough cleansing and debndcment many wounds may 
be closed tightly This is paracularly true when the patient 
continues under the observation of the same surgeon who his 
performed the operative work The technic of removal and re 
placement can be advised in all such cases Potential contamma 
tion IS no contraindication so long as the prime indication (pos 
sible death of a skin flap from circulatory disturbance) is pres 
ent Such surgery might be considered mutilative by the un 
initiated Our cases w ere carefully picked proper facilities were 
available and close postoperative observation was possible The 
results without exception have been excellent 
The indication for the removal and replacement of whole 
skin m other than traumatic cases occurs when such extensive 
undermining of skin and subcutaneous tissue is necessarv that 
there is doubt regarding the viabilitv of the skm This under 
cutting IS unavoidable when much tissue adjacent to or invad 
mg the subcutaneous fat is removed 

THE OPERATION 

When suitable anesthesia has been giv en the skm surrounding 
the lacerated area is cleansed with water and a stenle solution 
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of a soft soap The vountl js flushed with a large quant«> of 
normal saime solution dunng the process of debndemenc This 
flushing IS facilitated by having a large container joined to a 
small tube md allowing the saline to flow contmuously Thus 
foreign mirrcr md loose tissue me earned away As m connec 
non with the remo\al of a flap when doubt arises concerning 
the \nbiiit) of a portion of skin it should be removed It is 
better to remove more rather thin less chan the minimum re 
quired for good results ITic results hive been so good from 
generous removil as to leave no excuse for a too conservative 
excision w Inch Iciv es a large area of dcid skm attached Slough 
ing dclajs hciling predisposes to infection and leads to a late 
plastic repair after gnnulation has set m which is not as satis 
factory as a proper initial procedure 
The quesDon anscs -is to wh> the flap should be cut free 
Why not make a full thickness graft m situ leaving one ed'^c 
attached* The answer is that the opennon can be conducted 
more expeditiously if the flap is cut free While one surgeon 
carries out the cleansing ind dcbndenienr another prepares the 
graft In badly rolled hmbs with compound fractures this is an 
important ficcor The operation is long and tedious enough 
without making ic more difficult Also to be considered is the 


poor circulation tn a flip retaining a connection when it is con 
verted into a full thickness graft The blood flow in such a 
is very unequal The vessels for some distance from the attach 
ment become filled with blood and the area becomes deeply 
cyanosed In our expcnencc such a result is not as satisfactory 
as the complete removal and replacement of the graft 
When the flap has been removed it is prepared vvhile the 
assistant continues with the cleansing and debndemenc or r e 
recipient area The freed flap docs nor need to be handled care 
full) This IS not to indicate that one should be rough wat i 
but no delay should be occasioned by a fibc concepoon t a 
skm IS easy to I ill Forceps with or without teeth do ^ 
damage chan the gloved hand It is placed on a r 

with the adipose tissue facing upwards and scraped 
until the under surface of the dermis is exposed It is , . 
to do this vigorously m order to remove the fat as t o 5^ 
and quid ly as possible Curved scissore may be used 
vantage particularly along the edges This procedure 



%VHOLE SKIN REMOVAL AND REPLACEMENT 


1443 


tated by continual flushing with normal saUne to ^\ash a\\ay 
free particles of fat If the shape of the flap removed is not dis 
tinctiv e enough to make its position on return easily discernible 
scratch mark t^^ o or three points before the original removal 
so that It may be fitted accurately later 



Fig 4 9— A M nni,cr injun prcoperainc Tins arm was rolled and badU 
contused an! lacerated The skm and subcutaneous fat ^ ere remosed from 
the \ hole of the mner aspect and then replaced B Two ceks postopera 
tne Despite the fact that the skm had been senousU contused as noted 
abote the take” w-as practicall) perfect 

The next step is the return of the skm to its former position 
This IS only occasionalK contraindicated as x\hen the bed m 
'vhich it is to be placed is not deemed satisfactorv Bone par- 
ticularly m relation to a fracture site needs co\enng xvith other 
nssues These can be obtained usually b\ tissue manemers. 
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(eg relaxing incisions) the graft being placed at a more distant 
site Interrupted or running sutures may be used The latter 
arc more quickly applied and time is often a ver>' real factor 


THE ORESSIMG AND ROSTOPERATIVE CARE 


in many \va>s the further conduct of the operaaon is th 
most important pan of management The primary dressing 
must be appl/ed smoozhl} and Hmtly and be retained in iB 
original position for some da> s If no fracture requiring splmtinf' 
IS present it may be taken down in nvo or three necks There 
IS a great temptation to rake a look This should be suppressed 
unless there is some special mdicaoon If the injur) is comph 
cated b) a fracture needing maintenance of position the orimnal 
dressing may be left until the usual time (necks or months) 
for bony union In none of our cases xviihin the past fit c yeais 
has It been necessary ro c’caminc the ongmal ujapping earl) 
An unexplained high fever discharge or foul odor would be 
an indication Further treatment would be guided by what was 
found 

The pnmar) dressing m ill our cases his been made of long 
wide stnps of gauze soaked m nonnal saline soluaon Large 
stnps are used because they can be put on without folds and 
unni les The w ct gauze conforms more closely to the uneven 
ness of the region and when it dnes acts as a splint It isoier 
laid by absorbent cotton pads also soaked xMth salme solution 
This dressing is bandaged firmly into position with bus fian 
nelette bandages These have i degree of clasticit) which give 
pressure Over this is placed i plistcr cast to ensure immobrnt) 
and discourage meddling In recent >cirs ail patients have ha 
prescribed a sulfonamide by mouth or one bj vein In no cases 
has one been placed in the wound 

It is agreed that other marcnals ma> be just as 
for the primary dressing as that discussed Our purpose has tc 
only to describe one satisfactory method with which we 


familiar , ^ 

A tourniquet has been used m eases of limb injury 
sible since It facilitates the operative work _ j fhen 

the operation to allow idcntificanon of large vessels a 
reapplied The firm bandaging is finished before it 
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remo\ed All c-ipillan oozing can be ignored if the above sc 
quence is carefull> followed 

Injuncs of the face in children have been treated in the man 
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ncr shown in the lUustntmns (Fw 4i(i) a ,?r 

P’-i' - -d for Arcj« Tht”s„l?„d 




arc'i IS painted rh mastisol A stenfc stockinette headcap is 
^ed o\ cr ail and tied at the top to exclude the hair It is made 
□herent to the si m by the mastisol and further reinforced by 
n elastic adhesive binaage about the head and over the grafted 
rci for firm pressure The nose and mouth areas are cut out 
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and the edges turned back and fastened with adhesive This 
dressing w ill not shp e\ en on a restle^ child Indeed the children 
do not need an> restraint 

The pnnciple of extensive removal and replacement of skm 
has been used in other than traumatic cases In two instances 
growths present at birth had enlarged slowly into widespread 
infiltrating fatty tumors In one of these occurring on the face 
an attempt was made to cut flaps to expose the tumor for its 
removal This operation was abandoned At a second operation 
1 large section of the skin of the ficc was cur free the tumor 
removed and the skin replaced The result is shown in the lUus 
tntions (Fig 431) The scirrcd area beside the nose near the 
inner commissure of the eve resulted from the necrosis of i 
part of an attached flap at the first operation The bolder pro 
cedure was complctclv successful In the second instance a 
tumor of the leg was dealt with m two stages, after widespread 
removal of the skin ind later replacement (Fig 432) It was the 
only manner m which a satisfactory operative result could have 
been obtained 

CONCLUSIONS 

1 The principle of widespread removal and replacement of 
skin IS too little used 

2 Complete success depends on extensive detachment of skin 
flaps thorough removal of adipose tissue proper preparation 
of the recipient area and a suitable well maintained dressing 

3 Such operations are advised only early after the injury 
before infection is established 

4 Such operations are tedious and prolonged and require 
suitable operative faahaes and postoperative care 

5 Outstanding successes without necrosis of tissue slough 
ing secondary infection or prolonged hospitalization are ob 
tamed 
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CLAYTOH O UON M D F A C S J 

ALTiioirii lunj, abscess is an uncommon disease it is of ex 
ircmc interest to both mtemist and surgeon because of its asso 
elated (ugh motta(it> Repons from various clinics indicate that 
this high morta!it> has not been modified to any great degree 
for many years Under medical care the mortality is approxi 
maiely 30 per cent and under surgical care about 4? per cent 
The suigica! mornhty depends on the fact that cases are re 
ferred to the surgeon only when medical care has proved in 
efTceme and usually after many months of mannem so that in 
these cases complications arc apt to ensue 


Etiology 


CtmiCAl COMStOERATIONS 


Commonly abscess of the lung presents itself following some 
surgical procedure especially tonsillectomy or tooth eatracnou 

It may however follow other operations and we believe it is 

then probably due to the aspiration of septic material from the 
mouth during anesthesia Lung abscess ma\ be embolic m nature 
with emboh arising from an operative field m any p^rt of the 
body It ma\ also occur follow mg a pneumonia either of the 
lobar or bronchopncumonic type Strangely enough there are 
a considerable number of cists for which we can find no 


etiology 
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Prognosis 

Lung abscess may be di\]ded broadI\ into n^o groups— the 
putrid and the nonptitrid forms This clinic ^\llI deal mainlj 
uith the putrid type of lung abscess which is usuall) due to 
aspiration and m which the organisms present are numerous and 
of great \anet> containing many anaerobes The nonputnd 
O'pe usually contains but one or two -varieties of organisms is 
much more insidious and the s>mptoms progress gradually In 
any statisncal study proper allowance must be made for the 
ty pe of abscess present 

Any classification of abscess however is artificial and the 
prognosis cannot be giv en with complete assurance on this basis 
At one time w e made extensive studies of the bactenal flora in 
the hope of finding some prognosoc critena from this evidence 
Two or three years were spent without posmve results The 
symptoms of abscess are also quite variable and change rapidly 
from time to ame so that at any one moment it is difficult to 
make a definite prognosis In general how e\ cr those abscesses 
which are not putnd give a lower mortahty and respond more 
quickly and sicisfactonly to medical procedures including 
treatment with the sulfa drugs On the other hand a certain 
proportion of putnd abscesses also respond to this treatment 
and the patients recover wnthout operation 

Treatment 

It IS generally accepted that about one third of all abscesses 
heal under medical treitiuent It is only fair to remember that 
one nev er knows w hethcr a pamcular case belongs to this group 
This has led both internists and surgeons to delay activ e inter 
ference in the hope that a cure w ill be obtained by the expectant 
method In a previous paper* we pomted out the senous conse 
quences of delay ed operation The tendenev since that time 
among surgeons has been for earlier operative interference but 
this policy needs more posmve observance This holds good 
especially for the putrid abscess whexx. the tendenev to resolu 
tion and cure is not so great A longer delav can be advised for 
the nonputnd ty^ie 

The medical treatment has been based mainly on rest in bed 
postural drainage administration of sulfa compounds trans 
fusions and at nmes intrav cnous therapy of alcohol or sodium 
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bcnroitc ^^Kh others we ha\c discarded the use of pneumo 
thorax as a form of treatment because of its uncertaintj and 
the danger of fatal empyema 

Ncuhof and his colleagues hi\e been the exponents of 
early operation tn one sta^e and their results certamK demand 
attention Other dimes follow simihr procedures The one 
stage operation for abscess is \cr\ satisfactory in expert hands 
rcquinng as it docs the dose cooperation of surgeon and roent 
gcnologist but It ctn never be advised as a general procedure 
for the surgeon w ho operates on the chest infrequently It re 
quires accunre localintion and if the incision is made outside 
of the area of adhesions this is closed and a ncu incision made 


directly over tlic adherent lung 
Ncuhof believes tint all abscesses arc pcnplicraUv placed and 
that there are carK a few adhesions between the panctal and 
visceral pleura through which one may enter the abscess safely 
If a spdl of coughing tal ex place dunng the operation and 
iftcr the rib has been removed these adhesions may separate 
and an empyema result Even m old abscesses we have found 
tine tlicrc nnv be practiciH) no adhesions surrounding the ab 
sccss and it becomes necessary to produce an adlicsivc area be 
fore the abscess is opened Wt therefore prefer as a rule the 
fuo stage opcntion m which the panctal pleura is uncoverw 
bv the periosteal dissection of one to three ribs over the localized 
abscess and a parafhn pack is used benenh the stripped ribs to 
produce tiic necessary pressure and adhesions 1 his pj^ is e r 
m place and the wound closed complctclv The paraffin pac 
IS left in from five to ten da\s when ir is removed the n s 
resected and the abscess cavity unroofed b\ cautery 
surance is had that the pleural cavity is well willed ° ‘ , 

first stage IS usually performed under local anesthesia an 


second stage w ithout anesthesia 
There arc patients w itb fulminating lung abscess w 
the hospital V cry sick with dvspnca ^ of 

high temperature These eases often end \ _ rye 

the form of treatment Occasionally operation has e ^ 
cessfully perfonned in them however and Vn? with 

pecnlly successful in those m which S^ngt^nc or 
an enormous empyema was present and aim 
lobe has been found floating m the empyema cavi y 



LUNG ABSCESS 


1451 


In some cases of old abscess m which we have operated 
on entenng the cavit> we have found a large putty like mass in 
the center In some of these chronic cases too we have seen 
small aneurysmal vessels across the field It is advisable to tie 
these off as they are very likely to break and cause severe and 
fatal hemorrhage 

AfJer ^reatmenl 

We believe that the usual after treatment of lung abscess 
IS unphysiologic We are strongly of the opinion that the use 
of tubes and gauze packing is deleterious We cannot improve 
upon natures processes As in the abdomen the use of these 
materials prev ents nature from participating in the healing We 
believe that suigeons m the future will not use the vanous 
forms of drainage m lung abscess now m vogue and that more 
and more we will dispense with these so called aids just as we 
have in our abdominal cases The necessity for secondary opera 
tions for closure of the cavity m the lung after the infection 
has been allayed is largely the result of our continued use of 
packing which creates a fibrous ring around the cavity and 
prevents collapse It is our policy to clean out the cavity well 
by suction and the inseraon of a sulfa paste composed of sul 
fanilamidc sulfathiazolc and pectin This can be inserted every 
day instead of the gauze pack 

CompHcafions 

The complications of lung abscess usually occur late in its 
course and are preventable by early operation These complica 
tions consist of the formation of multiple abscesses m the same 
or m the contralateral lung bnm abscesses from septic emboli 
air emboli licmorrhigc and finally bronchial changes which 
decrease the efficiency of the lungs natunl drainage with the 
production of bronchiectasis and fibrosis of the lung This 
fibrosis creates the necessity for a secondary operation to 
close the cavity b\ a muscle flap or other procedure The carlv 
operation minimizes all these senous complications and if 
promptly applied it should in the future lower the mortality of 
the surgical trearment of lung abscess 
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Comment 

Most cases of lung abscess arc m the hands of the general 
practitioner N\ho unfortunately often follows a waiting policy 
since the course of the disease is very variable and there are 
periods when it seems the paoent will recover bv the expectant 
plan As a result most of the cases that the surgeon sees are 
late cases and the problem is more or less complicated Pauents 
arc very ill septic and anemic Blood transfusions must be gn en 
and careful preparation made before surgery We might com 
pare the present treatment of putnd abscess w ith the treatment 
of appendicitis m the past uenow know that a certain number 
of cases of appendictis will resolve without surgery but we have 
learned also that if wc wait for all to do so we will have a 
high mortality among those that do not progress so favorably 
Wc must now realize that m order to low er the mortality of 
putnd lung abscess patients must be operated upon early often 
times tw o to three w ceks after the onset certainly not longer 
than si\ w ceks 

In our cxpcntncc the fitlfa drtigs when employed in putnd 
lung abscess may bring about improvement and thereby delay 
an operation but usually they do not cure and a lire operation is 
eventually required In the nonputnd abscess we are prone to 
push the sulfa drugs to the limit and to dclav surgery a longer 
time before ad\ ising surgery Those abscesses due to bronchial 
pneumonia or to a broken down embolic process in the lung are 
usually milder and contain a single or at most few vaneties of 
organisms whereas the putnd abscess contains a muftiphcity ox 
organisms w ith many anaerobic bacten i This infection is verv 
destructive and only a few hours arc required for the ne^sis 
of the parenchyma of the lung and the smaller bronchi t'cn 
though there is no fluid lev cl because the bronchus has not een 
broken into there is earlv cav ity formation The remova o 
this nidus of infection allowing the air to enter the cavity i 
the outside has a most beneficent result on the anaero ic 
fcction In very chronic cases and those that have ® 

Iccted frequently with multiple abscesses 7-1,- 

chiectasis the best solution to the problem is , 

mortality in these cases by the ordinary surgical tech 
ever very high 
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Conclusions 

It IS emphasized that early m the course of the disease we 
must attempt to classify lung abscesses as putrid or nonputrid 
The putnd abscess must be operated upon during its early 
stages The sulfa drugs and other medical measures ma\ be 
used m the putrid abscess for a short time but if resolution does 
not occur and impro\ ement does not take place early operation 
IS the method of choice In the nonputrid abscess on the other 
hand more time may be allowed for medical treatment and 
use of sulfa drugs but if the condition of the patient deteriorates 
operation should be advised immediately The great enme in the 
treatment of lung abscess is to allow so much time to elapse 
that the condition reaches a chronic state 


CASE HISTORY 

- C a 'vhice male fifty three years of age entered the hospital 
^ptember 6 1937 because of cough of four months duration 
He stated that he had caught a cold while w orkmg in the rain 
which left him with a dull pam m his right chest The cough per 
sisted and his wife noticed that his breath was foul at times A1 
though he did not feel especially ill he quit work on the advice 
01 his physician He then visited the dime where he underwent 
Tray etaniination and bronchoscopy Hospitalization was advised 
k Later when his sputum increased in quantity and a 
small hemopty sis occurred he consented to hospitalization Past his 
tory was noncontnbutory 

Examination revealed a well developed and nourished male some 
at pale but m no acute distress Temperature pulse and respira 
ons were normal The patients lung fields revealed a few crepitant 
upper portion His heart was slightly enlarged 
ana his blood pressure was 145 systolic and 90 diastolic He was 
Min daily approximately I ounce of foul sputum which con 
Filial, tissue and was negative for acid fast organisms 

kt- laboratory work showed a mild secondary anemia His 
blood w as Wassermann negam e 

showed an infiltration and consolidation of 
^ upper lobe with a small area of excavation with fluid level 
approximately 4 cm m diameter (Fig 433) 

oscopy showed the nght upper lobe bronchus to be dram 
Npm matcrnl No ulceration or tumor was present 

a enamme was given twice wccklv and patient received 

transfusion On September 17 1937 under local anes 
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thesia the right third fourth and fifth ribs ^^crc exposed in the 
avilb and a ? inch <cgnicnt of each exposed subpenostcailj The 
pancta! pfetira was held against the xrsccra! Jaxer b\ packing be 
neath the exposed ribs The wound wai closed Tollowing this pro 
Lcdurc the patients general condition remained ^ood and his spu 
turn w as somew hat decreased m tmounc Sev cn da> s later the pack 
U 1 S remtoed revelling a small opening in the pleura through which 
piindcnt material was draining TJic pleura was adherent only in 
a small area however so that it was coagulated with the cauterv 
and the wound repacked without opcnmc into the abscess cavicj 
I ovirtccn davs after the first stage the lung was entered and a lanre 
taviiv cntiumrercd Tlus did not eescmblc an abscess and txavs 



I g 4)3 — \ C \ n^ c ammati n on ates on sh nc an m 

anl on t J r n f dc ngft ippcr I Ic i»tH a ta h of e « 
111 fl I i Jc cJ appr< VI lat f% 4 ci m liinictcr 


the following dav revealed the original cavit> medial to the 
tive sight On October 6 the large thick walled abscess i 

unroofed This contuned foul purulent material and commun 
with a bronchus on its medial wall A culture of this 
reported to contain aerobic nonhemolytic Staphylococcus _ 
anaerobic strcprococci gnm negative fihments and gram P 

One AvccI liter the patient developed a fever 
creased m amount and after anorfier week another 
ibovc the former was drained Drainage md sputum g 
creased and the patient was dtscliarged from the h p 
only a small draining sinus on October 24 
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He \\as followed at the clmtc and the wound was seen to close 
prematureh He continued to cough and ra\s re\ealed residual 
caMues at the original site (Fig 4>4) He again entered the hospital 
on Januarj 1 1938 when a two-stage drainage was done Two 
communicating abscess ca\ities which contained thick putn Ii"ke 
material were drained and a bronchia! fistula was cauterized His 
chest wound healed rapidh and was enlarged on March II 1938 
He was again discharged to the clinic 
He felt well and gained weight but continued to produce about 
’ ounce of sputum djih Fnc months after discharge he coughed 
up a small amount of blood and re-entered the hospital for studs 
On entrs to the hospinl his preiious wound was healed \ ra\ 
examination with hpindol rciealed sonic bronchiectasis of the right 




\ 




lie 434— A C. Res dull caiities are seen ai the on'nnal site of operation 

Upper lobe and two caxitics at the sice of the previous abscess (Fiff 
435) On August 17 1938 his pleural space on the nght side was 
explored with the view of performing a lobectomv However the 
tight upper lobe was dcnsciv adherent to the thoracic wall whereas 
the middle and lower lobes were held bv onlv a few filmv ad 
hesions The pleural space was closed at this time and three davs 
later a large cavitv was unroofed exposing also the smaller cavitv 
visualized with hpiodnl and a large bronchial fistula 
The cavities granulated well but the fistula persisted so that on 
October "’b 19^8 a nuiscle flap was prepared for in emon into the 
fistula This procedure was carried out under nitrous oxide and 
oxvgcn anesthesia Just as the flap was readv for lascrtion into the 
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C3\itj the patients general condition suddenly became \er> poor 
His respirations Mere shallow pulse and blood pressure impercep 
riblc Transfusion was started the wound was humcdl) closed and 









lig -IIS -A C Sc 
f the rigt t upj cf I b 
inaj be seen 



the patient returned to the wtrd m poor condition He 
comatose and the following day had a convulsion Fo o J 
his temperature mounted fo J04 T and he expired on 
postoperatne da> 
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At autopsy the left lung v as clear as w ere the right middle and 
lower lobes The right upper lobe was hea\'j atelectatic, showed 
multiple abscesses w ith surrounding pneumonitis and bronchiectasis 
The brain w as somew hat edematous but e^bited no gross or mic 
roscopic lesions Our opinion was that the patient died as the re 
suit of air embolus 

Comment — ha\ e reported one case w hich is of consider 
able interest because it occurred spontaneously wnthont known 
cause It had an insidious onset wnth feu symptoms the patient 
remaimng ambulaton and refusing hospitalizanon Earl> in the 
course the sputum was foul but Ae usual s\mptoms of putnd 
lung abscess were not present until later This case therefore 
presents a picture which cannot be readi]\ classified m an> 
grouping that might be made WTuIe the case w as mild and in 
sidious in onset, it gradualU progressed to the stage where 
hemorrhage occurred and multiple abscesses were formed This 
IS always a serious complication Lobcctom\ wasfinaJly consid 
crcd and the pleural cat in was entered but on account of sen 
ous adhesions this plan was gitcn up Here was a patient who 
undoubtedit could hate been sated b\ earlt operation but the 
condmon became chronic and inoperable and the panent finally 
expired 
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THE EARLY TREATMENT OF WOUNDS OF THE FACE 
THOMAS F MUUEN MD FACS 


N discussing wounds of the face with jou this morning I 
muse fell jou fhic / am drawing iargcly on m> etpenence m 
the last war and the impression that these wounds as a class 
did not receive in tijc beginning the proper carlj attention 
that they deserted This was due largely to the general im 
prcssion that such wounds were always grossly infected and 
that ir was tJacrcforc ncccisary to Jcaic fhcni open and treat 
the infcccjon for \ar)jng and sometimes long penods of omc 
before the tissues were replaced to even ippro\imatei> the 
normal position 1 Ins led to long continued siippurmon with 
its attendant csds imncccssafy loss of tissue muscle sclerosis 
fibrosis and contnetton with pennanent loss of the pliabilit) of 
the tissues cycn when ihc> bid not been compIcccl> destrojed 
xMl of this greatly cotunbmed to the almost insurmountable 
difficulnes that hid to be met m the c/Torc at final reconstruction 
and was largely responsible for the great deformity and per 
nnnent loss of function that these patients had to endure War 
wounds of the face arc of all d^rccs of complevit) and that 
esatt ill c IS not often seen m civil pracoce although the same 
ideal of carl> s>srcinatic and thorough treatment wirh the 
desired final result ever before us obtains m both 
We presume a familnnt) with the anatom) of the face wit 
Its parti) inoi able bur mostly immovable underl>mg 
of bone Its cav itics and the cov enng mobile soft tissues in adm 
tion we must rcnicnibcr it as having within its confines t c 
specialized mechanisms of sight wncll hearing speech an 
taste Housing the normal entrance for the aliment an 
breath of the bod> it contains within it numgto^^ secrc ) 
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structures whose important products are not normally noticed 
but which become obnoMous when escaping constantly from 
their normal bounds It is largely the site of the highl> special 
ized mimetic processes and mirrors the ever changing moods 
and vapors of the mind As w c go up in the scale of mammalian 
life the mimetic muscles become more and more differentiated 
and It IS common knowledge that m many abnormal mental 
and emotional states the expressiveness of the face is lost This 
close association of the face and the mind has important imphca 
tions and I have nev er seen a serious disfigunng w ound of this 
area that was not accompanied by serious psychic injury as 
well 

The foresight and the care given to the organization for the 
treatment of these wounds m the present war have taken all 
of the above factors into consideration with the result it is to 
be hoped that the earliest as well as the succeeding steps will be 
seriously considered to have a most important bearing upon 
the final results No half way measures can be condoned in 
the beginning with the thought that because future operations 
'vill be needed the> can be corrected later The principles of 
wound treatment m general are applicable to this region as 
"ell with certain modifications but it is cenain that the earlier 
the wound is surgically cleansed and the tissues replaced and 
immobilized the better will be the result with fewer complica 
tions and with a shorter period of disability 

IMMEDIATE TREATMENT 

The immediate treatment will be concerned with measures 
to save life Suffocation is often a pressing danger and an air 
wa> must be promptly and surely established by the elimination 
of obstruction Foreign bodies must be removed from the mouth 
and throat In wounds of the lower part of the face (Fig 
436 a) wnth destruction of the bonv supports the tongue and 
floor of the mouth must be lifted up and held there A suture 
or a safety pm passed vertically through the tongue and fixed 
to a bandage or to a top button of the uniform has been sug 
gested A metal or rubber airway may be passed bad to the 
glottis or m more desperate situations it may be necessary to 
pass a trocar through the cncothyroid membrane into the 
trachea Trachcotomv should be done only as a last resort It 
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IS not 1 simple operation in these tr)ing conditions and e\en 
uhen conditions are ideal it can be di/Hcu)t in a sirvgghng 
bleeding patient 'ind it needs atching especial!/ in the earl> 
postoperatn e stage In the ease of unconscious patients special 
attention must be gii en to fixiaon of the airuay apparatus and 
the assurance of a posture that mil prcienr obstruction hy 
pressure or b> the accumulation of s\ound fluids blood or 
V omitus 

Bleeding must be controlled b> direct pressure by a forceps 
left in position or bi nmponide « ith a sterile dressing and com 
press left m place and held m position bv a rubber band or a 
bandage A S'ifct> pin ma> be passed around a vessel through 
soft tissue or a straight pm maj be pissed on each side and 
ligatures wrapped around their ends Direct ligation of a point 
m the wound ma> be possible and is better than ligation m 
continuit) which is often equivalent to mutilation addme to 
tissue loss and infection 

\\ hen bleeding has been controlfcd chemotherapj should be 
used locili) the tvailablc drug being carefulK spnnUed into 
the depths and crevices of the wound over the exposed bone 
and tissue ind on the s! in TIic tissues should then be brought 
into as near the normal position as possible and i?«d with 
stcnlc gauze drcs&ings and bandiges Picl mg of the w^nd 
wnth gauze must accomplish its purpose md do no more Too 
tight picking IS injurious causes necrosis obstructs breathing 
and Icadb to sccondirv hcmorrlnge The wound should not be 
picl cd with an> old rag instances of fierce infection have foi 
low cd the use of a hand! crchicf or portion of clothing for tws 
purpose The appiicition of in adequate bandage must be 
stressed for it must fix and hold the dressing md the parts in 
position A stnp of idhesne miv not suffice One ma) 
cause to deplore the present tcndcnc> to neglect 
in the art of bandaging Moiphtne must be given 
pain and should be used m doses hrge enough to 
A robust >oung min needs a larger dose than the usua pa 
perhaps gram is the minimum dosage m these cases 
fections do not usuall> occur in this region but they ca 
and should be looked for and trcited early Antitew 
should nor be given if toxoid has been used 
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DEFINITIVE TREATMENT 

The definitive treatment should be started ^\lthln twenty- 
four hours This is important It is to be hoped the patient can 
be under the supervision of a skilled surgeon and dental sim- 
geon They together analy ze the wound and determine the 
extent and nature of in]ur> The dressing is removed and the 
wound IS examined minutely under anesthesia Permanent 
hemostasis is established after the wound has been opened to 
Its depths The recesses and pockets are cleansed with meocu 
lous care All foreign bodies are removed after they have been 
located by \ ray examination w hich also determines the nature 
and extent of injury to the bones Inblow n sphnters and frag 
ments of bone and teeth are removed and detritus around them 
wiped away Loosened teeth arc taken from fracture Imes and 
depressed bones elevated The wound should be cleansed by 
irrigation wnth normal saline and b> careful scrubbing or 
wiping with pledgets of cotton Qots are removed and subcu 
taneous and submucous extravasations of blood are wiped away 
Completely devitahzed soft ossuc is excised but this should 
be done with cauaon because in this area the usual rules of 
wide excision do not applj The object should always be to 
save any and every tag of tissue that has a chance to live Strips 
of skin and mucous membrane having any attachment may 
prove later to be invaluable They should be tacked down as 
near their normal position as possible and used to cov er denuded 
areas of bone or bone ends or raw areas in soft tissue 
Wounds of the cheek (Fig 436 b) may expose but not com 
pletely destro> the facial nerve It should be guarded The 
divided parotid duct if fixed to a nearby tag of Iimng oral 
mucous membrane ma> give little trouble later 
If the orbit has been damaged (Fig 436 c) it should be care 
fully examined A destroyed e>cball and mtraorbital foreign 
bodies are remov ed and nom lablc soft tissue is excised Search of 
the orbital roof should be made If it is penetrated and brain 
substance is escaping an urgent problem is presented The 
urgenc> of the neurosurgical problem maj delay more com 
plcte treatment of the face but careful cleansing of the orbit 
and suture of the lids are advised If the floor of the orbit is 
lowered and the orbital nm displaced they should be lifted back 
mto positon and held there b> direct suture if necessary 
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The nasal fossae should be examined and cleansed bones 
replaced b> pushing or pulling them back to normal position 
and nasal mucosa conserv ed by sutunng it to nearb> skin Here 
as elsewhere any piece of bone that has an attachment is al- 
lowed to remain only completely detached pieces being 
justifiably remov ed The nasal smuses w hose w alls are damaged 
are explored and cleansed of all debns and the malar bone and 
the zygoma if displaced are lifted into position and fixed The 
damaged sinuses are drained into the mouth or nose 
In mjunes to the lower half of the face where the oral ca\ity 
IS opened (Fig 436 d) there are greater possibilities of infec 
non While all of the rules for careful cleansing and conserv a 
non and fixation of tissue still appK the quesnon of dramige 
IS of special importance All wounds that open the floor of the 
mouth should have dependent drainage The tongue is sutured 
and the floor of the mouth repaired Stnps of the lining mucosa 
are sutured to the nearby skin again wnth no needless sacrifice 
As the tissues are replaced and held thev should be brought 
together w ithouc tension If the approximation of the soft cssue 
causes the displacement or overlapping of fractured bones it 
should not be done Care m joinmg the divided evelids or lips 
at this time will save trouble later Sometimes the divided lower 
hp can be repaired so as to contain the onl secretions but not 
if It displaces or shortens the fractured low er jaw (Fig 436 e) 
Local and general chemotherapy should again be instituted 
and finally reduction and immobilization of the fractured 
maxilla and mandible must be done by whatever method the 
dental surgeon chooses as appropnate for the situation It should 
be the purpose to immobilize the bones in good functional posi 
tion not ntcessanly to get the fractured ends together but to 
riormal occlusion of remaining fragments and conserve 
*^^ction of the temporomandibular joint prev ent infection 
of bone and permit the taking of nourishment The quesoon of 
feeding IS important A rich liquid diet high in vitamins is given 
a tube with cleansing of the wound after each meal 
A,ll treatment must be earned out under stnet asepsis Ev en 
if infection is probable in these destructive wounds which open 
die moutli nose and sinuses the possibility of superimposed 
exogenous infection must be taken into account and every pre 
oaution taken to prc\ ent its occurrence Tlie use of bulkv dress 
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mgs winch become saturated with wound secrenons and which 
prevent the ncccssaril> frequent inspection of the wound is not 
advisable Complications such os infection cellulitis and ab 
sccsscs may occur thev should be quickly recognized and 
promptly treated 

The threat of bone infection must be considered from the 
beginning Much can be done to prevent ic by careful early 
cleansing chemotherapy and reduction and immobilization of 
fngments If it occurs it should be treated consenamely and 
no vigorous operative methods employed Afore bone will be 
siv cd usually if a sequestrum is allow cd to form 



THE TECHNIC OF TOTAL GASTRECTOMY WITH PAR 
TICULAR REFERENCE TO THE USE OF LOCAL 
ANESTHESIA* 


H J McCORKLE MDf 
«nd 

HENRY t SILVANI MDt 

In the last few years the literature has contained an increasing 
number of reports of cases in which total gastrectomy has been 
performed for extensive lesions of the stomach Twelve such 
operations ha\ e been performed on the University of California 
General Surgical Service by a technic similar in most cases to 
that described b\ Allen Usually the disease for which total 
gastrectomy is indicated is far advanced and often the physical 
condition of the patient is very poor so that the technic em 
ployed must pcnnit the use of local anesthesia This was true 
in seven of our cases of which the report below is an example 


CASE REPORT 

L K a man fifty four years old had suffered for four months 
with epigastric discomfort accompanied by vomiting hcmatemesis 
and tarry stools For many years he had had chrome pulmonary 
Uiberculosis for which a left phrcniccctomy had been performed 
he patient appeared to be very ill He x\as pale emaciated and 
uyspneic upon the slightest exertion He coughed frequently and 
produced a small amount of sputum with each paroxysm No ab 
were felt and no evidence of distant metastases 
could be found \ ray examination of the stomach following a 
oanum meal showed CM dence of an infiltrating polypoid lesion in 

From the Dnision of Surgery of the Unitersity of California Medical 
ool and the Uni%enity of California Scrtice at the San Francisco Hospital 
t Assistant Professor of Surgery Unisersicy of California Medical School 
pitah^"^ ' Surgeon Umscrsity of California and San Francisco Hos 

t Instructor m Surgery Uni crsity of Cahfom a Medical School Resident 
urgeon Unisenits of California Service San Francisco Hosp tal 
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I ol^ mg tile cardin ami a large part of the remainder of the stomach 
(fig WA) The hemoglobin nas 60 per cent and the red blood 
cell cmim 3 4 million urinal) SB was negative The scrum albumin 
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was 3 6 gJ» aiul the globulin was 3 4 gni per nft,W 

Tltc test for plasma chlondcs showed 528 mg pw W cc 
The intravenous hippunc acid test yielded 1 gm sn 1 ho 
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The pitient was prepared for operation o\er a period of 
days and during this time n^o transfusions of citrated ^vhole 
(500 cc each) \\ere given Two grams of sodium phenob; 
and Yq gram of morphine sulfate were administered just pr 
operation Local anesthesia was employed The abdomen w; 
preached through an upper midline incision A large care 
was found extending upward from the prepvloric region c 
greater curvature to involve the entire upper two thirds c 
stomach including the cardia Total gastrectomy was perfo 
retrocolic anastomosis was effected between the jejunum ar 
esophagus and an entero anastomosis between the proxima 
distal jejunal loops was performed The blood pressure was 
95 svstolic and 70 diastolic at the beginning of the opcratioi 
it did not drop below this figure during the procedure The 
rate ranged between 108 and 150 and was of good quality thr 
out the operation which lasted six hours The enure procedur 
accomplished under local anesthesia 
Convalescence was complicated by considerable respirator 
nculty but otherw ise proceeded satisfactorily At first the p 
required Ircquent feedings of prepared foods but soon was i 
take three regular meals dailv For some time his nutntioj 
fairly well maintained although he was somewhat anemii 
per cent hemoglobin) rccentlv his pulmonary tuberculosis 
became active and he lost weight At present he is alive vv; 
Signs of recurrence twenty two months after total gastrectom; 
^ IS confined to bed with active advanced pulmonary tuberc 
His postoperative roentgenograms are shown in Figure 437 

TECHNIC 

The use of local anesthesia for operation on the uppe 
domen and the technic of tonl gastrectomy have been desc 
scpintely bv sev eral authors but the use of local anesthe 
connection with total gastrectomy appears to justify its de: 
tion here Total gastrectomy under local anesthesia is a Ici 
ind laborious procedure demanding the most of a surg 
time patience and si ill He must anticipate accuratelv^ i 
upcntivc movement and make sure that the anesthetic 
pr^edes it Each manipulation must be gentle and deliben 

The patient is prepared bv csnblishing adequate hvdi 
and proper elcctroKte balance and hv poproteinemia ar 
ind vitamin deficiencies arc treated TIic stomach is thoroi 
cleansed nicchanicalh by means of aspiration lav age Pre 
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ati\c mctJjcirion consists of in appropnatc dose of morphine 
and 1 birbituntc 

Novocain in 0 75 or 3 per ccnc solution containing ’’or 3 
drops of adrenoUn to the ounce is used It is iD;ected hy means 
of a simple Lucr sj ringc uirh precautions to pretent mtratas 
cular injection The cprgasmum is anesthetized b> use of a 
combination of regional none and field blochs The adminis 
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tration is begun b> infiltrating the si in with the novocain 
adremlm solution producing intracutancous wheals out ning 
the field as indicated in Figure 438 1 he nen cs enicnng ^ ® 
are blocked by m|ecrion through the s! m wheals of about 2 
of the anesthetic mixture at jntcrvils of i cm £ 

fascial layers along the costal margins, the lateral 
the recti muscles about the umbilical region and a 
lower margin of the field 
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An incision is made in the skin from the highest point m the 
epigastrium to a point below and to the left of the umbilicus 
(Fig 438) The subcutaneous fat fascia and pentoneum like 
wise arc divided in the midhne beginning at the lower tip of 
the ensiform process The lower end of the incision extends 
for a short distance into the left rectus sheath Before it is in 
cised the peritoneum is infiltrated directly with the anesthetic 
solution After the incision in the pentoneum is complete that 



tig 439— The site of introduction of the needle between the aorta and 
vena ca^a at the loci of the 1 od) of the first lumbar ertebra for splanchnic 
anesthesu 1 Aorta 2 sena cava J tnint, of the cocluc arterv 4 left gastnc 
anct} S stomach 6 duodenum (Finsterer) 

Structure is further anesthetized for a distance of 3 or 4 inches 
on both Sides of the incision The administration of the local 
anesthetic and all other operative manipuHnons wnthm the ab 
domen must be done dehbcratcl) and with a v cry delicate touch 
The method for anterior splanchnic block devised b> Braun 
and popularized b> Finsterer and others is employed and addi 
tional ancsihcsn is obtained bv infiltrating the infcnor surface 
of the diaphragm and the attachments including adhesions of 
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other structures before thc\ 'ire 
-ure ,s pheed ™d.r ,e„s.on o'r Td.ud" “feedtS, 
’ “/ "ovorain adrenalin solution 

n,c mfenor surface of the tight lobe of the !„er n«r ts 

rceTtlSh t'LTr'* f"'’' ™ 

. 1 ® Postenor panctal pentoneum in the spac 

toneafms “ ’°"^t “ '"^'"'”'''"3 “'a i«o the relropcn 

toncal tissues until it impinges upon the bod) of the first lumbar 



lOTchra (figs 439 and 440) The needle is Mithdrmn sli«litl) 
(/s inch Or less) md after taking prcciutions to avoid mtn 
vascuHr injection tnc splanchnic region is mhltrucd svith from 
40 ro ''S cc of the no\ ocam adrenalin solution The lesser 
omentunj is then injected up to the cardne end of the icsser 
curvature of the stomach At this tune the stomach maj he 
evammed completely for determination of the extent of the 
lesion and its opcnbihcy k is pamcuirl> important that the 
lower end of the esophagus be examined carcfulh before the 
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resection IS begun If total gastrectomy is indicated the available 
portions of the infenor surface of the diaphragm are infiltrated 
vvath anesthetic solution to the esophageal hiatus The ligamen 
tous attachment to the left lobe of the liver also is infiltrated 
with the solution and then divided and the lobe is retracted to 
the nght as descnbed by Turner The region about the duo 
denum must be blocked thoroughly to prevent retching or 
vomiting when this structure is lifted 
Because the effect of the local anesthetic lasts no longer than 
from one and a half to tvvo hours it is necessary to infiltrate the 
splanchnic and other intra abdominal areas that require anes 
thetization at least twice and occasionally three or four times 
before the operation has been completed Also the abdominal 
wall must be re infiltrated with anesthesia at appropriate inter 
vals The surgeon should not wait until the anesthesia has worn 
off The patient must not expenence the slightest discomfort 
or pain which would cause straining thereby forcing the ab 
dommal contents into the incision and necessitating abandon 
ment of the operaaon under local anesthesia 
Usually the distal end of the stomach is detached first by 
dividing the duodenum just distal to the pylorus The duodenal 
stump IS inverted with a Parker Kerr type of suture and this 
closure is remforced with interrupted sutures of fine silk placed 
with very small needles and oed just firmly enough to appose 
the tissues accurately The stomach and its attachments in 
eluding the entire greater omentum and most of the lesser 
omentum are removed The blood vessels are ligated individ 
ually with fine silk as thev arc encountered Splenectomy may 
be performed if it appears that this will facilitate the remov al 
of the grow th or increase the possibility of its complete remov al 
To prevent possible retching and vomiting the region of the 
esophagocardiac juncoon must be anesthetized and the 
branches of the vagi identified and sectioned before traction is 
applied to the stomach 

In some cases it seems desirable to leave the stomach attached 
to the esophagus as traction upon it assists in the placement of 
the posterior line of sutures for the csophagojcjunal anastomosis 
In other cases it is easier to divide the esophagus between large 
tight angle clamps (Wcrthcim tv pc) before beginning the 
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amstomosis AH incisions m the intestine arc made \uth the 
eicctrosurgica! unit 

Usuallv the csophagojejunal anastomosis is made by the 
method described bj Alien The base of the transverse m«o 
colon should be infiltrated with local anesthetic before traction 
IS made upon it Tlic proximal loop of jejunum is brought up 
to the esophageal hiatus of the diaphragm It must rest in us 
new situation without the slightest tension We have used both 
intccobc and rctrocolic inistomoscs and both are satisfacto:cy 
how c\ cr if tlic latter i% emplox cd the ligament of Trcirz must 
be incised and onij the distal jejunal loop be permirted to 
emerge from and be sutured to the infcnor surface of the trans 
verse mesocolon (desenbed b) Lnhc> ) The lower end of the 


esophagus IS placed adjacent to the side of tiic loop of jejunum 
at the site of the proposed anastomosis Several mtemiptcd silk 
sutures arc used to anchor the jejunum behind the esophageal 
hiatus A posterior line of interrupted silk sutures is then placed 
between the posterior wall of the esophagus and the jejunum 
An incision is made in the wall of the jejunum The clamp is 
remov cd from the low cr end of the esophagus or if the stomach 
has been /eft for traction the esophagus is divided and efre 
stomach is removed To prevent soiling of the operame field 
It may be useful to have continuous suction applied to an m 
dwelling catheter m the esophagus (as suggested by Allen) 
during the penod m which the esophagus is opened A fine 
( No 00 or 000) continuous suture is placed around the interior 
of the esophagojcjunal stoma The antenor suture line between 
the esophagus and jejunum is then reinforced with a layer oi 
single mtemiptcd sutures of fine silk Several interrupted silk 
sutures arc used to anchor the jejunum to the diaphragm in 
front of the anastomosis This completes the esophagojejuna 
anastomosis There must be no tension on the jcjunal 
ing to this anastomosis A lateral entero anastomosis is made e 

tween the proximal and distal jejuna! segments 

Throughout the process of incising and anastomosing 
testines meticulous care is eterased to prevent f yge 

minimize contamination of the peritonea! cavitj bki u 
of aspiration and of appropnatcly placed 
strict observance of the tetanic for handling . .yg 

contaminated instruments and materials the use ot tti 
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scalpel to make the incision mto the intestine and the replacing 
of stenle glo\ es and drapes at suitable ames all contnbute sub 
stanaallj to the prevention of soiling of the pentoneal cavit> 
during the operation If a retrocohc anastomosis has been per 
formed, the opemng in the transverse mesocolon must be closed 
and attached to the efferent jejunal loop The abdominal vv all 
mi)- then be closed 


POSTOPERATIVE CARE 

After operation the patient is kept flat in bed for from fiv e 
to ten dajs He should be moved from side to side at frequent 
intervals but the semirechmng and upnght positions in bed usu 
all) are av oided in the earl) posroperaov e period to lessen pos 
sible strain on the anastomosis 

If an indwelling tube is to be used for feeding, it ma> be 
passed well into the distal segment of the jejunum dunng the 
operation it should he small and \cr> flexible RecentI) our 
practice has been to remove the tube from the esophagus at 
the end of the operation and to admimster fluids and proteins 
enortl) b> parenteral methods The panent is allowed to 
swallow vcr) small sips of water or other clear fluid beginning 
about the second postoperative da) 

If conv alescence is progressing well frequent small feedings 
^'ath thin hqud food are begun about the seventh day If 
liquids are tolerated well from five to eight meals dail)— con 
sisnng of small amounts of soft foods— ma\ be taken v en 
s ow I) After sev eral w eeks or months a few paoents are able 
to eat three regular meals daii) and maintain a sansfactorv stare 
° 4 *1 Others must cat from si\ to eight small meals of soft 

and liquid foods If the patient has difficultv m swallowing a 
small amount of thin banum mLxnire wall demonstrate the degree 
ol narrowing at the csophagojejunal stoma (Fig 441) In the 
^rl) postoperative penod this mav result from edema associated 
'jith nutntional dcficiencv or with inflammatorv reaction at 
me stoma In such patients the stoma probablv will open after 
a lew da)s and parenteral protein and vitamin therap) should 
c If the narrowing at the lower end of the esophagus 

spasm It ma) respond to drugs containing atropine 
^1 be \isuaU%d dunng fluoroscop) (Fig 

■Hi C D) Obstruction of the csophagojejunal stoma that comes 
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on several weels or months after operation may be due to 
hbrous contractures at the site of anastomosis (Fig 441 £) In 
such cases instrumentation may be required to relieve the 
obstruction 

SUMMARY 

Patients for whom total gastrectomy is performed usually 
have extensive lesions of the stomach and often are very poor 
nslvs for the operation In such cases it may be desirable to use 
local anesthesia In a group of twelve cases in which total 
gastrectomy was performed the entire procedure was accom 
plished by the use of a local anesthetic in seven The technic 
for total gastrectomy under local anesthesia is described 
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Pig 441 —M L A Roentgenogram taken after a barium meal showing 
le ewensue carcinoma of the stomach D The csoph3gO|e)unal anastomosis 
rte months after operation The esophagus emptied freely at this time C 
c csophagojejunal anastomosis six and one half months after operation The 
of djsphagia The csophagoiejunal region was narrowed 
J failed to empty properly This probably was due to spasm 
^ * if If esophagus or at the stoma D Roentgenogram six and 

after total gastrectomy The administration of atropine per 
itred the esophagus to cmpt\ promptly Compare with C E Fourteen 
onihs after total gastrectomy The patients dysphagia returned and could 
"ot c relic\ cd bv drugs \ ray films taken after the administration of barium 
ixturc revealed rigid narrowing of the csonhagoiciunal anastomosis pro! 
ally the result of cicatrization i b i i i 
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Arteriosclerosis obliterans amputations 
below knee in Aug 982 
Artenospasm segmentary traumatic 
April 366 

Arteriovenous aneurysm April 370 
traumatic treatment Oct 1377 
Arthritis hemophilic of knee April 
S12 

hypertrophic painful hips due to 
Aug 966 

suppurative in childhood painful hip 
in adult due to Aug 947 
Arthrodesis of hip ]oint by means of 
tnflanged nail and hone graft Oct 
1412 

Asphyxia neonatorum Feb 5S 76 
traumatic April 482 
Asthenia neuroarculatory hyperthy 
roidism and June 767 
Astragalus fractures and fracture dislo 
cations old and new Aug 995 
Axilla acquired defects plastic repair 
Aug 1044 

A'tis dislocation rotary April 443 


Backache low from herniation of m 
Nertebral disk Oct 1335 
pags Voothees in placenta praevia 
• eb 102 

Bankarts operation for recurrent dislo 
cation of shoulder Aug 927 
Kartons tongs in fractu es of neck 
Apnl 446 

Bile ducts carcinoma resection of sue 
cessful June 747 

strictures benign causes and melh 
ods of repair June 701 
salts preoperatixe use m jaundiced 
pauents June 675 

diary fistula internal spontaneous 
June 717 

summary of 23 ca es June 
720 

tract di ease of acute diagno is 
Ji ne 853 

management June 639 
surgeiy of anesthesia for June 
678 


premed cation m Ju e 680 
P paration of patient Ju e 673 
6 S 

tatistcal rc\ne\ Ju e 644 
symposium on June 639 
n 1016 

« ind cations for operation 

** m pmal injure Aprl 

Bla t injuries of abdomen Apnl 55$ 
otlung Apr I 482 


Blood cells red See Erythrocytes 
estimation of amount required April 
336 

substitutes use of indications for 
April 333 

transfusions See Transfusions 
use of indications for Apnl 333 
whole use of indications for April 
338 

Bone grafts and triQanged nail for 
arthrodesis of hip jomt Oct 1415 
tumors primary benign and mabg 
nant comments and queries on 
Aug 1012 

Brain concussion syndrome following 
Apnl 397 

laceration April 390 
tumors diagnosis and prognosis June 
793 

in presence of normal air studies 
June 803 

probable lumbar puncture m cau 
tionl June 795 

B axton Hicks version m hemiplegia 
Feb SO 

in placenta praevia Feb 101 

Breast engorgement inhibition by es 
trogens Feb 121 

Bronchiogcnic carcinoma June 881 
total pneumonectomy for manage 
ment of bronchial stump June 
881 

Buies operation for ansi fissure Feb 
272 

Bunion Aug 1050 
tailor fug 1051 

Bums Apil 317 575 Od 1233 
discarded red cells applicat on of 
Apra 319 

magnesium Oct 1252 
of eyelds Apnl 428 
paraffin spray in Oct 1240 
phosplorus Oct 1253 
plasma in Apnl 329 578 Oct 1235 
pre ure dressings in tpnl 585 Oct 
1241 1254 1358 
infected bums Oct 1363 
uninfected burns Oct 13S8 
hock in iprt 328 577 Oct 1234 
kn g afls m iprtl 586 Oct 1243 
sulfadazine Dra> in O t 1238 
uUonamide film in Oct 1239 
tanne acid i1 er n trate in Oct 
1237 

Bu t popl teal Feb 196 
prepatellar Feb 197 

CAicmcXTiov of emilunar ca tilages 
ipnl W 508 

Call nders operation Apnl SSO 
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Carcin ma bronchi gmc Junt 831 
t tal pneumonectomy t t man ge 
m nt of fir ncftsaf stump iunt 
Six 

f I )Ie duels «c Don of successful 
/» f 747 

f colon bclo V plen c i1 lo e extra 
pc It n al revetton « th tm 
porar) calh I r Colo I my for 
fug xm 

rr»cttion of f 6 233 
rtefcl Mikuhez rscc! n f Oct 
12^7 

f K llbladder <1 gnoas Ju 6S6 
( p «f/eaj d <rfl i J 7SS 
r »ccnon in pec al pr blem Ju t 
Si 

f pr tat art an e<l obcap ular 
orchil ct m> in Oct 1367 
>mpi That c tr tm nt e% Jua 
ti n r r» ihoiJ Oct 1367 
f eclura Feb J21 
al Som noper neal f "cct n for 
Feb 735 

<1 e frpres n procedure Ftb 
2lb 

»n pe aW Frt 74* 
rcKCt on I col n for frfi J3I 
{ toma b ?a t c re<c t n for 
Oct 1359 U65 

t tal E t e I my f f f 707 
Card ae p t ent p p oy in Feb }S 
lamp ni ! ipnf 476 
Ca di P m anal s ( 75 o <ecut c 
ases 7 e 875 

C r liJ Cav mous » u f tuU Oct 

im 

Ca rel O V n ire tment of wounds 
fpri 344 

Catara t traumatic Apr! 470 
Cautal ane (he 13 c ntinuou terhnle 
Aug II<76 

C terir r on of nc t of f ee and neck 
Iwjr 1065 

C cal all rgy Ju e 858 
C c lomy fo ca t nom of rectum 
Ff( 227 

Ccr j uteri at e and t ct re j 
} rolJWjs S I opcr t n Feh 9 
C a an se t on J eal inflti t « an 
e the for Feb ISS 
wa t me set un Feb 137 
Cheek war wound Oct 1461 
Chemolh rapy infmper J n al d» f 
1144 

nrophyl die f«« ItSS 
f ound Ap I 345 571 
Chet surRcal d ca et s>mp! ii» in ! 
fnlerpreladoii of June 874 \ 

ounds Afnif 468 1 


0> I ngitis in 6 fury tract disease 
/»«e 640 

Chofeo tertomj care foil wme Ju e 
6ST 

Cb key t if scute June 639 $47 
\ ith stones Ju e 6SJ 
ehr n c s g^y in J t 669 
li fino M June 655 
non I lous urg ry 1 Ju e 669 
Choi f> lojcjon tomj a tecolrc fi 
r <c I n of p ncrea Ju e TS7 
Choi dochoj J n itofny in resecli a of 
pa c r Ju 7S8 759 
Ct 1 1 th 5 June 639 
d 4g« /*ne 6SS 
rfv Jun 641 
ra ly urg o n A e 64t 
Ch test t mo ol brain June 799 
Cb ml t of p tell F h J94 
C cuiit ry f** s ac te « ik abd tn 
nal ytnpt m A e 555 
Cb h nrj pla pc gery A g IWl 
C I fi m of >fld poitiuastc 
435 

C I n res ct 0 of ettrape t a al wti 
i mpor ty calk ter olo lowy for 
eo ce W n pJrn e fl sdrt 
4ij 1176 

f r r c n m Feb 237 
C 1 n f shi p 1 n kot e f « a 
of !o t rci ma Od 1269 
resect n f Auf 7727 
urccT> of ult n mde p pojia 
It 1 s n48 

C I t my Iftsunal ^wf 1125 H29 
em d fo ar n ma feo *31 
tart e«ecf»/rca anoros fro 


729 


of utQ 


C mm n du t e p) rat 
d nc June 699 
Ind eat ons fo /i nf 694 
to n bil ar) fraef a e J 

640 . , 

5l eta find g lo r * ' 
comm n du l J J" 

C nc n e bral ApAI 3A7 
C iimcfi I tacer t n 
C ntu otij f »rl « 
f ehe t all Ap 7 416 
of heart l7>rtf 454 - . 

tiers Jwmnt hemotomy w 

C^d^cuttne « I k® 
pr ! p of Feb ^4 

ea ® d d '• r ' ^ . 

C rpus lutcum cyst Fco i 
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Cough in chest duea es June S16 
Comouer s law June 640 
Crucial li-’aments injunes April SOO 
Crutchfields ton s m fractures of neck 
ipril 44S 

Cru hji injuries of chest April 476 
Crj stalled solutions use xn hock 
Apil 331 

Cjclopropane anesthesu in obstetnes 
technic Feb 59 

C>sts of enulunar cartilages AprA 
503 513 

ovarian indications for operation 
Feb 7 

Decubitus ulcers of heels plastic sur 
gery Aug lOaS 

Delivery room set up dunn vrartime 
Feb 133 

Dermatiti of eyelids April 428 
Diabetes melhtus treatment in rela 
tion to surgical operations June S30 
Dicumarol in prevention of pulmonary 
emboli ra Oct 1306 1307 
in thrombophlebitis June 840 
Diet influence on re«utance to espcri 
mental hepatitis Aug 1102 
Po toperative in diabetes June 83’ i 
preoperative in jaundiced patients 
June 675 

Dilatat on and curettement local infil 
Iration aneslbe<ia for Feb ISI 
Dislocations con enita! painful h ps 
due to Aug 960 
of knee AprA SOI 
of patella Apnl SOs 
of shoulder recurrent or habitual 
Aug 927 

(enosu peiuion operation for 
Aug 927 93 
vertebral Aprd 439 
D vTiLion of phincter am Feb 264 
Dre in s eje AprA 40 
Duodenum ul er gastr c rc'cction for 
Oct 1394 

posterior pencfrati " difficult do 
ure of duodena] tump m Oet 
1399 

vounds 4pra 562 

^^^™^oorrhea cstrocen tbeiapy Feb 

^ phagia m che^t duea^e June S 3 
*•'> pnea m che t di«ea<e Ju e 822 

Ecusrpsiv, Feb 19 
Tnanacement in horn F 6 54 
'■drop on acatric a1 Apnl A2 4 6 
4 9 435 

nW acquired defects pla t c rer 
lug 1044 


Electrocoagulation of neva of face and 
neck Aug 1065 

Embolum pulmonary methods ol pre 
\ention Oct 1304 
Empli><ema traumatic Apnl 4S0 
Encephalograpfaic studie' normal brain 
tumors in pre ence of Jtne 803 
Endometriosis indications for opera 
lions Feb 4 

Ententis ulcerative chroruc idiopathic 
diagno 1 June 86 

Epi astnc hernia type of suture m re 
pair Aug 1177 

Epilep > from cerebral trauma Apru 
39a . ^ 

EpLiotomy cyclopropane for Feb 6 
local ml itration anestbe la for Feb 
154 

Ergotrale m threatened abortion Feb 
23 

Erythrocyte dLcarded appbcauon in 
bums AprA 319 
E opba-Ti injunes 4prA 48a 
E tro en in threatened abortion Feb 
31 

therapeutic role m gymccoIo'T 
113 , 

L trone m unne as ay Jute 847 
Evophtb Imo hyperlhv oidLm and 
June 769 

hvtra-ocular mu'Clf' injuries iprtl 438 
Etirapentoneal re ection with tem 
porary catheter colo torn) for cancer 
of colon below plenic fleture 
1126 

Extremitie injuries aroputationa in 
relation to -ipn! 34 
tefn eratJon method m ipnl > 3 
pla lie urgery of Aug 1030 
tv 0 s sarcoma tug 1019 
EvcImL bum Apnl 42S 
forci-Ti bodies in 4prA 4 8 
injunes Apr! 424 
new creation of Hu hes te hn C 
Apnl 436 

Eve dre« in*^ •iprU 403 
enucleation of APnl 418 
fore "m bodies in April 408 41 
injunes Ap A 404 

radiation AprA 410 411 
war chemical iprU 410 
urjrcry nontrauroatizm'’ AprA 424 

Face, le* ons whole km removal and 
replacement in Oct 1445 
partly u Lod e s operat on Oct 
1438 

p ‘Tnented ne i of Aug 1059 
war wound earl treatment Oct 
I 1458 
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t’asci I sni} nosfasosl suturrs multsof 
use >n h njaJ rfp r lug Jijj 
I'4'fj lonjj ioT hcrnaled nucleus pul 
p<j5u Iprl 467 
tnt pi t c surf O I**; 1050 
F m rat pph>MS capital sippmg o( 
p lalul htp] due to Aug 953 
h rm C per s 1 g aent fierniotoin> 
f OfJ 12 9 

t>rc of suiu m repair Aug 1177 
rm I gatjon in pr sention ol pul 
m n ry emOoJtsm Oet 1512 
F mur fr ctu fs h«tk i tsh subtro 
eh nt tie OJl otoniy for Ftb 
Jii 

Sm«h P ler'ea n t in 520 
( »er th rd mpulations at Af / 
5S0 

I bro (is f ut ru ind cat ns { r op 
ratj n Fftf 5 

F br « m oi bnnt t j 1021 
t t ui fra tur Si d spl «t m 
tprA SO-) 

1 ng r aerju d li (ect phsi ur 
e i lug iWl 

ncen t I cl formii i la.t c jurg t> 
i c 1016 

b»s rc« n J Feb SS 26S 
F tul anal Feb 255 3S3 

rt rn u (taum tic t c tm n( 
Oei 157? 

1 1 O int n I I ntaneou ^Hue 
717 

wmary of 23 c urs ne 7 o 
r til c erno Iftus C t 1590 
) n rat a 4 ng nr <ecuon of 
p nmas Ji rt 760 762 
c final Itfg 1190 
F! ijs (1mm trail n indcatons in 
Iraum i c surgery {pnl 333 
Fore p d liscry i cal inf Ural on an 
e th s I r Feb 154 
VViJJ tf jn pi c nia pra tia Feb SO 
F earm cqu r d defects phsUc xt 
P ir itrg 1043 
mput lions Ip^ 543 
Fo gn bod s in eye Apl 40S 417 
n cyeids l/wl 428 
in tsar Mourtds Locator fnd r 
iprl 315 

Fx ctur d 1 eat* « of asl ggalas 
Aug 995 
{ neck Apnl 392 

Fractures compound treatment in war 
injured Feb 20S 
management n war April 317 
E astragalus old and n w Aug 
995 

of femur neck frcs7» subtrocbanleric 
osteotomy for Ftb 211 


Fractures of femur neck Srwih peter 
sen flid in April S20 
of fibula Slad r splint in Apnl 599 
f os calcis St dei reduciios fixauo 
ipbnj jn Feb 291 
f nbs April 476 
of sLuli tpm 3S0 
of p ne ApA 439 
of ( bi external tuberos ty AprA 
506 

haft tr atment comparative study 
of » itiodi Aug 967 Oct 1298 
spac Apnl SOI 
Stad r plint i fpiH 599 
Frosl b le ip I 366 


OjoiSLAOMR ca 
J nt 6S6 
d ‘f «e See al 
ClrriellPia s 
r nyhttd «eaddSr 
ntut n /tt« 660 
1 CO y June 654 
1 n f allc g < ong n s ra lat i 
J f 859 

P t pent e me f c 1 t e tro nl 
Sun 654 657 
la lt> usJ ut n 

s ty w 


669 


noma di gnosis 
CAolecy 1 1» i d 


R n bU bn 

«cs f / I 


' 1 6cy 


h) 1 i« ^ ( 853 

perat lati tical i 

Cl B Ju f 644 
an « n w th p t nt ey b 
lo t r 69? 

f alht n s al CM I lAu»-‘ 

1 nt June 641 648 
C »tb » fJ m> J mb r ympatbei 
Oet J3 7 

Fa fangew 550 

r irrct my ubt tsl nl 

meih d for 1 ng wajsted tbJO 
pr«o Del UtO 

f r d« d nal ulcer Oct 2394 

iro Ic Pf>a mfhd 

p t nts Orl 1405 . , 

1 Ut f ml cnancy June 95 
Oct 1259 ^ 

pie ect my with June W 
t chne ith I c 1 sBe^ii ^ 

146S 

r fre S e 4l Stomin 

%peptc I ' tpa 

3 t jejun 5tof»y ” “ 

creas S * , t „ Aue lOt? 

' ant c n tumo S of b « 
a 

'o ter ubstem 1 ? f ygj 

oft aches h f eeandilt Ju 


Oil 
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Grafts skin See Skin grafts 
Craiam Cole test June 656 
Gramiadin Aug IJ63 1164 
cbnical u<e Aug 1165 
in infected trounds Apnl 354 
Gntti Stokes amputation April SSO 
Guillotine amputations April 545 
Gum acaaa m shock A#w7 341 
Gj-neco<Taph> Feb 165 
G}Becological operations indications 
for Feb 1 

G>-necoloK> local infiltration anesthesia 
in Feb 143 
jmposium on Feb 1 
T rav diatTiosis in Feb 165 


Haliut valgus Aug 1050 
Halter traction in spinal injuries April 
442 444 

Hands congenital deformities plastic 
surgery Aug 1036 
injuries amputations m Apnl 537 
Head injunes April 377 
epilepsy from Apnl 395 
narcolepsy from AprS 396 
Heart disease coronary gallbladder dis i 
ease and differentiation June 
660 

in colloid or nodular goiter with 
out h>-perthyroid sm June 771 
pregnancy m presence of Feb 35 
primary h>perthyroidistn imu 
lating June 772 
wound. April 483 

Heat application in bock April 325 
Heels acquired defects plastic repair 
A^ 1054 lOaS 

He dbnnk infant re«usatator Feb^ 80 
81 ^ 

traumatic of knee Apnl 

Hematoma cpipenosteal ossifying of 
knee Feb 192 
subdural Apra 384 
Hemilaminectomy blaferal for run 
^re of fifth or fourth lumbar disk 
Oft 1350 

partial for rupture of fifth or fourth 
lumbar disk Oct 1340 1349 
emoDtj-s s in chest di eases June 819 
Heraonbaw control in placenta 
praena Feb 49 
m thoraac mjunes April 477 
"*”^^ebral traumatic delayed 
■^Pril 559 
olxtetnca! Feb 91 
PHnna In Atril 336 
po tnartuTO Fefi^ 91 
nunacement In home Feb 52 


Hemorrhage po t thjroidectomy man 
agement tug 1089 
retroperitoneal Apnl 571 
shock in Apnl 327 335 Aug 1212 
ubdural April 384 
transfu ions in April 327 336 
Hemorrhagic disea e of newborn vita 
mm K in Feb 82 85 
Hemorrhoidectomy Feb 27a 
clamp and outerj method Feb 28 
and uture technic Feb 2 8 
1 ature operation Feb 2/6 
Whitehead operation modified Feb 
V9 

Hemorrhoids Feb 2SS 273 
CTtemal thrombosed Feb 283 
Hcparm in prevention of pulmonary 
embolLm Oct 1306 1307 
! m thrombophlebitis June 840 
I Hepaficojejunostomv June 711 
' Hepatitis common duct exploration m 
June 698 

erpenmental influence of diet on re 
SI lance to Aug 1102 
m bdiao tract di ea e June 641 
Hcmia femoral Oct 1279 
infruioal Oct 1279 
repair of fa cial and nonia cial su 
tures in results of u«e Aug 1177 
Henuatjoi) of intervertebral di ks 
Apnl 463 Oct 1335 
rectal two reveal ng ca_es Feb 247 
Hemfoplastic operation intra phmctcnc 
Feb 247 

Hcmiotoinj Coopers h ament technic 
Oct 1279 

Hidradenitis supnurat va of axilla pla 
f c surgery Aug 1CM6 
Hp amputations at or near April 550 
arthrodesis by means of tfiflan^ed 
nail and bone grafts Ocl 1412 
painful in adult ctiolo*^ and treat 
ment Aug 946 , « * 

tubermlo is artbrode* s for Oct 
1412 

Hoar cne«s m chest d ca es June 8 4 
Hocucl maneuver Oct 1285 
Home ob fctnc' Feb 44 
Houemadsknee Feb 197 
Hu hes technic for creation of new 
lower c} cl d At>Til 436 
H droma subd nl April 383 
HvdroDs of nllbladdcr June 853 
Hvoerp t ifarum hyperthjTOidism and 
June 772 . 

Hyperfen i n hvperthjToidi^ ana 
J me 0 

rm rrent June 7 
Hvnertensive tocemia of pre-nancy 
Feb 11 
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II)pcrth>ioicl sm bo dcrt n d agnosis 
June 767 
induced Ju e 775 

Ilypoprotei emic surg cal patient amino 
acid therapy m June 857 
Ilystfrecloniy sup avaginal Feb ft? 
lagnaf intrapcritoneaf sulfonamide 
popl>1aabi /l«s ll56 
Hyslcrosalpi gography Feb 176 


I Ifahepatic nfect on po lope ati e 
Ju e 728 733 

Intrapcntoneal chemothe apy A g 
1144 

prephylactc Aug 115S 
Ini a phj etc ic hern op! stjc oper ti 
felt 247 

I d ne in d gno is of h\-pe thv o d m 
7«fic 776 


Ileitis reg onal diagnosis Jvitt 862 
surpeal m na«rnent and r suits of 
ope atlon Ju e 873 
Ind gesi on vague symptoms ijnifi 
ance /u e 642 

Infant newborn immediate care Feb 
73 

resusntalion of Feb 55 7ft 
Infected \ ounds See Tl oi dr i feeltd 
Infections Kramialn 1 1/nf 354 
A tg 1165 

in ehildh od painf 1 hips due lo 
A g 947 

pcmcill in d^7 3S1 Aug 1171 
per hep t c and Int ahepat c po top 
eratlve Ju e 730 
surgical Apr7 344 

Intrapatella fat pad kso s Feb i9i 
Ins mil colostomy d«c 1178 1129 
h nia Cooper 1 j,amcnt hern olomy 
for Oet 1279 

type of suture in repair Aug 1177 
Inj nes abdominal f^f 5^6 ' 

arteries April 358 
ehe t Apnl 468 

e trem tk amputations in rel lion 
to APnl 534 

ref jcoralion m ihol n A/’fl <54 
field April 424 
\e Apnl 404 
held April 377 
kn joi t 7 497 
In ul n d b tes pr and p stop 
rativ Ju e 831 832 
Inte ertet ral d sks h n at o Apr I 
394 463 Oet 1335 
ruptu e of sciil ca due to surjdral 
\ eatment Oct 1335 
Intest ne aci te cond tions of d agnod 
Ji e 854 

1 rce i )u ej lft«7 S6S 
suTRC V of sulfonim de ptophylatfs 
f Aig 1158 
mall i juries Apr I 562 
m tor roe ban m c pc fme t 1 
stud es Aug 1111 
tra ml shock p oduc d by Atg 
1215 

Intr cerebral hem thage traufnatfc 
delayed APril 389 


jAtjMjiCE, comm n duct e plo at o in 
June 695 

Jaund ted pat ent picpa at on f r op 
e at on d e 673 

/ej n jejunojtomy i resect on of pm 
c a Ju e 7S9 60 
J t old I j I s p nful h PS d e t 
A g 954 


kELLfai operation for b o At 
1048 

Kerat tis e lag phthalm Apnl 412 
neu para! tea tprH 432 
Kn c J nt deran meats, su gcry f 
Ffb 181 

d 1 c ti ns Apnl 501 
e len or apiaratus ruptu e t 
<04 

jnfr pal liar f t pad Ie« Fi 
191 


jnju ) s Apnl 497 
Ig m nio s nju i« F o 19 
Apr I 499 500 

loo<c bod s Feb 194 iprU 
504 

o« fyi g epiper o teal b mat m* 
Feb 192 

vmlun cat! ge lc< Fb 
18? \P d SOI <03 504 SO 
tumors Feb 199 
lochs p cs ure dt n"3 m 6u 
1^,2 <85 Oct 1241 ... 

K la pproach to k ee jo t r 0 u 


! 4B i 


? e 


f Ih 


Feb 74 
1 ca d ac Feb 4 
\n home Feb 48 . , r ^ 

c nd I of in card c patient F 
41 

n home F b 4S 
c nti uoa c dal a e In ^ 

J ^opr pane ane the a f»r ^ * J’ 
Ml fry r om set up d ring a tim 
F 6 I 3 .1., frfb 

I cal infiitr t in ane ih m 


i g 


153 

.6 ratorya/d das 

I mo s Ju e 84S 


u f de 
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Lacerated ner\es at «nst repair of 
Apr3 487 

Lacerations of arteries April 360 
of birth canal repair cyclopropane 
for Feb 62 

local infiltration anesthesia for 
Feb ISo 

of brain April 390 
of chest nail and lungs 479 

of e>ehds April 430 
of heart April 484 

Laminectomy bilateral for rupture of 
fifth or fourth lumbar Ocl 
13S0 

partial for rupture of fifth or fourth 
lumbar disk Oct 1340 1349 
Lapidus operation for bunion Aug 
1048 

lateral ligaments injuries April 499 
keg amputations April S4S 
ulcers plastic surgery Aug IO36 
Pwthcs di ea e painful hips due 
to ^ug 9S1 
Lens injuries April 420 

injuries of knee Feb 19a 
April 499 500 

>'er infections in and about postop 
erati\e June 728 
mjunes April 567 

Local anesthesia in obstetncs and gyne 
cology Feb 143 
tissue metabolism ipril 552 
Lomtor foreign body finder Ap tl 315 
^oages technic for relief of defomuty 
from faaal palsy Oct 1438 

r JOJnt Feb 194 

April 504 

Lumbar puncture m probable brain 
tumor cautions June 79S 
s>Tnpathectomy Oct 1327 
sympathetic ganglia interruption ol 
impulses trasersing indication; 
and technic Oct 1318 

Llock of Ocf 1322 
kun^ ab ccss Oct 1448 
Wa t injuries April 482 
•acerations Iprif 479 

McBr de operation 
lor bunion Aug lOSO 
acne mm bums Oct 1252 
Ja urn coiae senile Aug 946 

artenoscnou! 

ancury m Ocl 1384 

bunion Aug iat9 
1048^*^ '’P'^ration for bunion Aug 

mS Aprs 4M 475 

amputations 44^il 54S 
ncioma June 797 


Menopau-e artificial estro ens in Feb 
118 

c trogen therapy Feb 116 
Metabolism local tuaue April SS2 
Miknhc?: resection for carcmoma of 
right colon Ocl 1269 
Miles operation for carcinoma of rec 
turn Feb 235 

Moles pigmented of face and neck 
Aug 10s9 

Morbus co^ae senilis arthrodesis of hip 
in Oct 1424 1425 
Morphine in bums April 318 
m shock April 325 
ID star injuries AprJ 318 
Motor mechamsm of small intestine ex 
perimenlal studies Aug 1111 
Muscles extra ocular mjunes April 
438 

Myasthenia gra\is thymic tumors in 
ilug 1076 

Myeloma multiple Aug lO’O 
Myelomalacia April 393 
Myoma uterine indications for opera 
tion Feb 5 

Nail Smith Peter en in fractures of 
neck of femur 44^7 520 
tnflanged and bone grafts for arthro 
desis of bip joint Oct 1415 
Narcolepsy post traumatic April 396 
Neck fracture of April 445 
fracture dislocation April 391 
pigmented nen of Aug 10a9 
Ner\e block sympathetic of loner ex 
tremity April 363 
of upper extrem ty April 364 
Nerxes lacerated at xvrist repair of 
April 487 

Nerxous di orders traumatic April 
589 ^ , 

system effects of trauma on Apr I 
377 

Neurocirculatory asthenia hyperthy 
roidism and June 767 
Neuroma acoustic June 98 
Neurosis postconcusaonal April 399 
Nexi pi'^nented of face and neck 
lug 1059 

Newborn hemorrhagic disea^ vitamin 
K in Feb 82 8 
immediate care Feb 73 
resu atation of Feb 55 8 

No e war wounds Oct 1463 
Nucleus pulpo u ruptured April 394 
463 

Obstethical hemorrhages, Feb 91 
Ob tetrics continuous caudal anc thesia 
m Aug 1196 
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Obstetrics cyclopropaBe anesthesia u» 
techn c Feb S9 

deh ery room set up durine watt me 
Feb 133 
m h me Feb 4S 

local nfitrati anesthesia in Ftb 
143 

p asac al anesthe a i Feb 16o 
>mp um on Feb 1 
tamin K ti Feb 8S 
Ophth Imia ympathei c Apr I 422 
Orb t 1 juri ip tl 437 
und Oct 1461 

O cb de tomy subcap ula in d an d 
p St t c ca cm m OeJ 1367 
Orth ped c u g ry syrnpo um on 
1 6 927 

0 Ic 5 f ctu es Siader r d cti n 
fi- at n pi nt n Feb 291 
0 1> B I pt 0 t 1 hem tom ol 
knee Feb 192 

0 teoch nd t s d se ns pa ful h p 
u ng f om t g 964 
f knee j nt F 6 194 
0 teocho d om tos s of k ce jo nt 
F b 194 

p ful hp d c to Ifg 964 
0 t ogen tumors A g 1019 
D I olomy bt cha ter c lor I e h 
f act te of n ck of fern Feb 211 
Otto p Ivi painf I b p an I g in Aug 
953 

0 ary h mo s th rat uti ole Feb 
lU 

turn s d gn lab rat ry aids 
Ju 847 

d 1 0 for per t on Feb 7 | 

0 yge dr strat on n hock Apr I 

325 

IacilIno f terus n p tp lum h m 
or hag F f> 93 

Pa n ibd m 1 of alle g c ong n 
J ne 857 

n h t di eases Ju e 820 
M ce 1 w th sk n m lufe t t on 
June 858 

P nf 1 h ps n dult lig 946 
Pa c e ca cmon d gnos Ju e 
730 

J u di d p I ts J e 742 
n n ia nd dpt t Ji» e 
739 

s ct n on tag J 7S9 

pec al p obi m in Ju 753 
t stag /» 757 

tumo s diagnos s Ju 847 
1 ounds Apft! 570 

Pa c eat c fi tul a o d g res t n 
of pa creas June 760 762 


Pancreaticoduodenal resection for car 
cinoma f p ncreas June 753 
Pancr atic duod nectomy o e stage 
Ju e 759 

Pancr tit commo d ct e\plo ation 
m June 698 

n bil ry tr ct d eas J ne 640 
, P r ffin sp ay b ms 0 t 1240 
Para c al ane the i ob t tr cs Feb 
160 

P tathyro d gla d turao s diagnosis 
bb at y d J ne 846 
Para t bral lumb i j ct n in c te 
th ombophi b tj / 83? 

ympathect mv i ch omc th om 
b phi b tis Ju e 840 843 
Parkins ns d hyp thy dsm 

a d / e 773 

Pat H a ticulatmg u fac f icto e i 


1 

508 


1 ho d itis F h 194 


dblocat 

on Ap 1 505 

514 

e cs n 

) d cat $ { 

i4>nf 506 

SIS 



I ed cl g 

m A g 1034 


Id c 

nd t n a ut 

diags su 

J 

852 


nf ct 0 

dicat 0 s f 

r p rat on 


Feb . 

Ir ctln Aug 1163 1170 
In cal use iug 1171 
nf ct 1 u ds Apnl 351 
P nt b b tal s dium a estheu a 
t n / el t n of t m n B to a 2 
1205 

Pept uk r e p nra tal P oducUJi 
r le of g stn ]u 
pc f at d d cn 
Per hep t c nie t 
Ju e 728 

s Ifo amd 


4 g 1144 
Ph ph tase 


iug fWf 
f 853 
I t perati 

pr phyf 


cd 


tim t 


Ph sph u bum 0 t 1253 
Physigcstts cut wtftadoau 
naf ympt m J S5S , , 

P gm ted n f fa e a d n ck -s 5 

tumo s of ’P ^ ^ 1 k i 

p e f gla d t ra s d agnosi I b 


816 


p,‘el ma"/ ^ ”9 800 
p ffsot p! tc mputat 
S49 

P t c n 


jprd 


t ned ab t 


Ptut y if ® 
gland tm s dagn 
A Ju e 845 
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Piacenta praevia Feb 97 

management in home Feb 49 
premature detachment Feb 102 
management in home Feb 52 
retamed mth hemorrhage Feb 96 
Plasma eslimatiori of amount required 
Apnl 337 Oct 1236 
m burns April 329 578 Oct 1235 
in hemorrhage \pnl 336 
in hock April 335 
use of indications for April 339 
rlasti surger> practical application to 
extremities /lug IQ30 
Pneumonectomy total for bronchio 
^nic caranoma management of 
Dronchial stump June 881 
Pneumopentoneum transabdominal 
F«t> 177 

Pneumoroentfccnography Feb 177 
^"'^““otborax in chest injuries Apnl 


tension Aprd 474 475 
Polya method of gastric resection ante 
colic for duodenal ulcer in 
longssaisted thin persons 
Oct 1410 

retrocolic for duodenal ulcer 
1“ patients Oct 140S 
1039^^^*° plastic 8urger> Aug 

lor spmal anes 

tliesia June 68S 
Popliteal bursitii Feb 196 
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SYMPOSIUM ON WAR SURSERY 

INTRODUCTION 

For making possible at this time the f 

posium on War Surgery bj men who have ha u 
to such clinical material which needs far more '*1 P Cqt 
obtain the publishers of this volume place the A 
ucal profession under deep obligation . 

Of the contributions from the military 
naval hospitals compose only 58 per cent igam p 
from the one military unit, speaking numencal y, 
be difficult to evaluate them in this q,,,„,rv 

These papers are a real contnbuaon to Amen 
both civil and military They are based upon un , . 
opportumties which the war evperience bas ma p , 55 

tnese especiallv trained authors and the f “b'ems they d scuss 
are all vital not only at the present nme but for ' ^ j 
Captain Shaar Ins in a clear and defimte way P (.fCcers 
Care of the Injured in Combat Zone from t e largely 

point of view vv hich mihtary officers now rea iz Other 

determined by the terrain environment and ^'1'’ P u are 
problems such as the compound fmctures of t e j j^j^ial 
not only militaty but \cr> important for t 
surgeon War burns either because of their siz bum^but 
sent problems which are not constant in ev erj 

the principles invoh ed are the same emolovcd 

No one who has seen continuous caudal an possibih 

in the producuon of painless childbirth viill de y 
nes of this new contnbution to both obstetrics sujge^ 
Finally but not the least by anv means the demonsttaoon 
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Colonel Spurling of a new suture material m the form of Tan 
talum Wire and Foil should be seen following the reading of 
this clear presentation m order to fully appreciate the value of 
this contribution to surgical technic 

WALTER ESTfLL Ll£ 



THE USE OF TANTALUM WIRE AND FOIL IN THE REPAIR 
OF PERIPHERAL NERVES* 

LT COLONEL R. GLEN SPURLING 
Med cal Corps Army of the Un fed Sf fes 

The histor> of meta! appbances in surgery has been revieued 
recentl) by Venable and Stuck ® Enough e\perimental and 
clinical c\idence has been accumulated to say that now after 
^ of searching there are metals (or aUo>s) avail 

3 ^ which when buried in human tissues are pracDcall> inert 
Two metals vitallmm and tantalum appear to fulfill all re 
qmrements for inertness when subjected to the complicated 
tnetabolic activities of the human body Vitalbum is a hard alloy 
01 cobalt chrome and molybdenum and must be cast as it can 
Tantalum is a basic element strong tough 
snd malleable It can be drawn into a w ire as fine as human hair 
Sood tensile strength and it can be rolled into a foil so 
^ in that nerves and tendons at the wrist ma\ be wrapped in it 
nimout producing deformity 

ne reaction of nervous tissue to tantalum implants has been 
investigated b} Pudenz^ Pudenz and Odom* and others The 
tissues m the immediate v icmitv of the metal show little or no 
foreign bodj reactions a minimum of leukocytic 
_^aaon and gliosis and no giant cell formation 
ne usual method of end to end repair of large nerves wath 
) a senes of sutures in the penneunum is open to certain 
Correct apposition at the periphery of the union can 
^obably be maintained bur the centrallv placed tubular struc 
separate pamcularlv if there is any tension upon 
^ oose tissue of the penneunum Also if there is even a 
^ amount of bleeding from either the proMmal or distal 
^ blood clot will form within the penneunal sleeve 
ich separates further and forms an additional barrier to the 
grow th of the cen tral tubes A sling (or traction) stitch placed 

^^yrosurgical Sccaon Walter Reed General Hospital Wash 


H91 
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through the center of the upper and lower trunl s and tied wth 
just enough tension so tint the tubular structures tneet appears 
to be an ans^^ er to these criticisms T he chief objection to such a 
stitch m the past has been the inflammatory reaction occurring 
around the suture matenal-cithcr black silk or catgut 
The replacement of a carefully made ner\ e anastomosis into 
a bed of scar tissue has generally been conceded to be unde 
sirablc Man> matenals (fat pads fascial sheets preserv ed mem 
bnines and excised segments of arteries and veins) have been 
tried in an effort to eliminate or diminish the e^tnnsic scar 
Most of them have been abandoned because it has been found 
that the resulting hhtosis was seldom diminished and was often 
increased bv the would be protective substance ket if the 
careful!) repaired nerve is Kpheed into a scarred operative 6eld 
with no protection it vviU surcl> promptly become adherent 
Perhaps the extrinsic scar is not important insofar as infiltration 
of fibroblasts into the suture hne vs concerned but ccrtainh 
the fixation that accompanies it is undesirable 
These considerations prompted the present clinical study of 
the use of fine w irc of tantalum for suturing and a cuff of tan 
talum foil around the area of anastomosis 
The first patient to be operated upon w ith this technic (Sept 
J 194“’) had had the ulnar nenc severed ^ inches above the 
elbow He had been w ounded b> machine gun fire in the South 
Pacific and had been twice operated upon before arming m 
America The ulnar paralvsis was complete and a painful neu 
roma at the sue of mjurv was evident The nerve was sutured 
after e\ci ion of the neuroma and transplantation of the dista 
end of the nerv e beneath the pronator muscles The progress in 
this case was such that I have been encouraged to operate m 
forty fiv e additional cases using the same technic A separate 
report of the earl) results m these cases will be made present y 
but It may be said at this time that evidence of tegenemtion as 
occurred with rcgularit) at a rate closel) paralleling the 
mental results of delayed suture reported by Young an 
others* 


SUR&lCAl. TtCHNlC 

No discussion of technical details of 
would be complete without first re emphasizing the imp 
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of two cardinal principles (I) freedom from tension (2) per 
feet hemostasis 


When luge gaps are to be o\ercome tension is by far the 
most difficult problem Yet to compromise with this pnnciple 
means inevitable failure The difficulties attending end to end 
suture ^vhere there has been loss of substance have prompted 
many surgeons to attempt both autogenous and homogenous 
nene grafung and various splicing operations It is not the 
purpose of this report to discuss these makeshift procedures for 
direct anastomosis No doubt there is some merit in the more 


recently described^ grafting technics but all observers are fully 
agreed that end to end suture is ah\ a) s preferable It can be 
accomplished m many cases onl> b> euensive dissecDon of the 
pto-umal and distal ends of the severed nerve and by positioning 
me joints of the evtrcmicy to shorten the course of the nerve 
•n most major ntrv e trunks, gaps of from 3 to 4 inches can be 
overcome by correct dissecoon and posmomng 
It has often been said that extensive dissection of a nerve 
trunk destroys too much of the blood supply for satisfactory 
regeneration to occur This assumption is probably incorrect 
I have on several occasions stnpped 18 inches of the central 
of a major nen e trunk vv ith good functional recov ery The 
ungirudinal blood suppi) is probabl> the most important and 
1 tn^ js undamaged b> the dissection no ischemic degeneration 
should occur 


hen motor branches must be sacrificed in order that tension 
may be reliev ed due consideration should be giv en to the handi 
cap produced and the possibility of combating it at a later date 
^^Ppr'^ptiatc tendon transplantations 

rbe greatest mobilization by dissecnon has been made 
c jomts of the extremity should be placed in the optimum 
position to shorten the course of the nerv e The joints should be 
exed onI> enough to accomplish this objective 

areiul hemostasis is specially important in peripheral nerve 
A wet field with the inevitable swelling that accom 
^ incompatible with consistent!) good results It 
ould be unnecessary to sav that a tourniquet is seldom neces 
justifiable in operaaons upon peripheral nerves unless 
IS an associated lesion of one of the major blood vessels, 
■^ftcr trimming the central stump until normal appeanng 
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nervt bundles are seen and the distal stump unni well formed 
bundles of Schwann cell tubes are evident brisk bleeding from 
the stumps may occur Tlus is best controlled by placing and 
holding in place with gentle pressure a thin strip of muscle 
over each cut end After three or four minutes the muscle im 
plant can be gentl> remo\cd with a stream of normal salmc 
without again opening the bleeding points 



Fig 442 -Dra MDL illustrating tie steps m the repsr f 
n the lower tl ird of tl e forearm A Tie ulnar nerve t nh a large neurotw 
at the sue of the previous operative repair D The n urom has been 
and the s] ng stjtcl placed Note onentaton sutures of black slk C 
repair v ith interrupted sutures of tantalum \ e ha b en completed P 
cuff of tannlum fo t I as been pbced 

The through and through shng sntch of 5^ooo tantalam 
wire IS then applied care being taken to tvoid injury 
of the larger blood \essels m the perineurium 442 to 44 ) 
When the sling sntch is ned great care must be etercise 
that the cut surfaces of the pronuxal and distal stumps ju 
touch each other Too much tension on this sntch causes wfl 
ling of the tubes too little leaves an undesirable dead spa 
After this sntch is properly placed and tied a senes o 
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interrupted sutures of Mooo tmtalum ^\lre are placed jn the 
penneurium The purpose of these sutures is to form a slee\ c 
around the point of umon Recentl> I ha\e used a continuous 
suture of fine tantalum \Mre in the perineurium uith good 
results 



In making an end to end suture it is highl) desirable that no 
t^'isting of the proximal or distal minks should occur on 
^ntation suture of black silk in the perineurium above and below 
^ c lesion IS helpful in avoiding rotation after the ends are 
stitch placed (Fig 442) 

After the anastomosis is completed and the operative field 
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thoroughly dried a cuff of »ntalum fod is wrapped snugly 
around the ncne ond held in place with circular ties of fine 
tantaluin wire (Figs 442 446) The length of the foi! cuff 
IS determined by the evtent of the scar into which the nerve 
must be placed I ha\ c used a 4 inch cuff on several occasions 
but usuallj no more than 2 inches will be required 



p g 44^ _The neuf n s and sear ate e ased Note that the m d al h*lf of 
nene is inisct 

Closure js made by an anatomical repair of the wound with 
interrupted sutures of black silk , , 

TTie proper restraining cast or posterior ^ell is then app i 
to maintain the joints m correct posioon Immobilization 
complete for cw o w eeks after which physical 
and gradual passu e extension of all joints is accornpii? 
the sixth postoperative week 
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Tissue REACTION TO TANTAtUM FOIt 

An opportunity to re opcnic upon a patient -nho had bad a 
tantalum foil culT around the upper trunk of the brachial plexus 
for four and one half months soon presented itself The patient 
Ind on April Ifi 1942 sustained a knife wound in the supra 
chiicular fossa resulting m immediate loss of all motor and 
sensory function of the fifth md sixth cervical nerve roots 

\ 



An early atrempt was made elsewhere to repair the plexus ut 
b> the end of the eighth month there w as no sign w 
tion Re exploration on December "*2 1942 showed comp 
destruction of the upper trunk of the plexus w ith 
neuroma formation on the centtal stump {Fig 447) 
trunk W 1 S excised (Fig 448) Hicn the fifth and 
ivere brought together to resemble a trunk and the ® jj. ^ 
divisions and the suprascapular tier%e were sumred mt 
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small cuff of tantalum foil was wrapped loosely around the 
junction 

Roentgenograms taken at regular intervals during the next 
four and one half months showed a definite change in the size 
and position of the cuff Because of these changes re exploranon 
of the plexus was earned out 

The usual dense scar was found enveloping the neurovascular 
bundle but dissection of the plexus at the site of the former 
anastomosis was accomphshed without difficulty The tantalum 
foil was fragmented and was picked out of the wound in small 
pieces On either side of where the foil cuff had been two re 



Fic ‘{•IS -Three stages m the repair of the plexus A A new Crunk was 
econstructed bj uniting the fifth and sixth cervical nerve roots B The two 
divisions and the suprascapular nerve were sutured end to end into the re 
onstructed trunk C The trunk was wrapped with tantalum foil 

markably smooth glistening surfaces x\ere observed Immedi 
ately abo\e and below the cuff the nerve was adherent The 
site of the anastomosis could not be demonstrated (Fig 449) 
Tissue for histological study was taken from three zones (I) 
in the dense scar tissue in the \icinit> of the former operation 
but not in contact Mith the tantalum foil (2) in the scar im 
mediately adjacent to the foil cuff (3) from the nerve itself 
m contact mth the inner surface of the foil cuff 
I am indebted to Lt Col Girl Lmd Jr AI C USA Chief 
of the Laboratory Service of the Walter Reed General Hos 
pital for stud> mg the tissue and for interpreting the histological 
data reported herewith 
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TJSSUt REACTION TO TANTALUM FOIL 


An opporrunity ro re operate upon a patient who had had a 
nncalum foil cuff around the upper trunl of the brachial plexus 
for four and one half months soon presented itself The panenr 
had on April 18 1942 sustained a knife wound m the supra 
cla\ icuhr fossi resulting in immediate loss of all motor and 
ensor) funttion of the fifth and sivth cervical nerve roots 



An early attempt was made elsewhere to repair 
by the end of the eighth month there was no sign of , 
tion Re cKpioration on December 2’ 1942 showed ^ 
destruction of the upper trunl of the plexus with 
neuroma formation on the central stump (Fig 447} 
trunk was excised (Fig 448) Then the fifth and si 
were brought together ro resemble a trunk ana the nv p ^ 
divisions and the suprascapular nerve were suture 
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TANTALUM IN REPAIR OF PERIPHERAL NERVES 

small cuff of tantalum foil was wrapped loosely around the 
junction 

Roentgenograms taken at regular intervals during the next 
four and one half months showed a definite change in the size 
and position of the cuff Because of these changes re exploration 
of the plexus was carried out 

The usual dense scar was found enveloping the neurovascular 
bundle, but dissection of the plexus at the site of the former 
anastomosis was accomplished without difficulty The tantalum 
foil was fragmented and was picked out of the wound m small 
pieces On either side of where the foil cuff had been two re 



Fig 448— Three stages m the repair of the plexus A A new trunk was 
reconstructed by uniting the fifth and sixth cervical nerve roots B The two 
livisions and the suprascapular nerve were sutured end to end into the re 
constructed trunk C The trunk was wrapped with tantilum foil 

markablv smooth glistening surfaces were observed Immedi 
ately abo\e and below the cuff the nerve was adherent The 
site of the anastomosis could not be demonstrated (Fig 449) 
Tissue for histological study was taken from three zones (1) 
m the dense scar tissue m the \icinity of the former operation 
but not in contact with the tantalum foil (2) in the scar im 
mediately adjacent to the foil cuff (3) from the nerve itself 
m contact with the inner surface of the foil cuff 
I am indebted to Lt Col Carl Lind Jr M C USA Chief 
of the Laboratory Ser\icc of the Walter Reed General Hos 
pital, for studying the tissue and for interpreting the histological 
data reported herewith 
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Specmen 1 (Fig 450) The section has no anatomically denned 
edge It IS formed of dense strands of mainlj collagenous connective 
tissue in which several foci are undergoing hyalimzation bordered 
by fibroblasts There are moderate numbers of scattered dilated \ as- 
cular channels rimined by small number of mactne mononuclear 
cells generally m transition to fibroblasts There are no eosinophils 
or neutrophils There is a proliferative connective tissue reaction 
with mild chronic inflammation (Control biopsy showing the usual 
response after operation ) 



Speemen 2 (Fig 451) Low power view shows a 'cry 
border (against the tantalum foil) Extending outward fro 
a narrow (60-150 m/i) band of avascular delicate 
showing no inflammation then a thm zone (60-200 
delicate elastic fibers bordered towards the foil hy a 
densed and continuous band of elastic tissue resembu S ^ ^ 
and an outermost zone of mild collagenous fibrosis ^lafed 
mild chronic mflammatorv reaction m the clastic zone 
vessels 
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Fjg 450-.Hemato\)lin «osm Shows usual postoperatn e fibrosis 



Fig 451 — Hcmatox) lin-«o n \ lew across border m contact \ jih untalum 
foil Show-s delicate cj'toplasm c border composed of loose rclatn ely acellular 
nonvascular connective tissue No inflammatory reaction 



R SPURLlNr 

High power examination reveak that in the region where the 
tissues uouJd be in contact with the tantalum foil there js a narrow 
(5 to 10 m;») band of denser eosinophilic tissue The relatively 
scanty nuclei of the innermost zone are increased here and main 
tain their otal or spindle shapes and he parallel to the edge There 
IS some resemblance to condensation at a serous surface U ich the 
Masson connective tissue sfiin cytoplasm lines the urfacc and 
some of the nuclei arc directlv on the surface The granulation 


Fig 4t -Masson connective CKSW «an v c across nen 
tantalum foJ This slio vs del car cv toplasiii c laver tburting me 

foil and outs d a d J arc conneeme tissue Javer surr 

IS seen to be c> toplasmic Short delicate fibrils tailing the 
stam pass through the cytoplasm ,M^ranene 

Spmmerj 3 (Vig 452) This shous the niembMe » ^ 

From the region of tjie foil there extends Within th's 

of delicate connective tissue as m specimens ‘ ^ 

IS regenenting nerve tissue showing slight , -_,non and 

There is mild deep fibrosis with collagenous tiss 
some old blood pigment ,i nosroperame 

Disctissw?i -In contrast to the usual marh P ^ 
fibrosis the specimens abutnng the wntalom i ossut 

mff variations First there is a layer of delicate 
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against the foil ^^hlcll shous no pimcular inflammation or 
fibrosis There appears to be no reaction to the toil bccona 
there is less inflammation and fibrosis in the ussues as a o e 
than usual 

Of considerable anatomical interest is the similarity in struc 
ture to vessel or cavity w all This suggests chat mechanical forces 
and factors play a major part in determining the layering of 
connective tissues in this case parallel to the inert tantalum 

OTHER ADVANTAGES OF TANTALUM SUTURES AND FOIL 

After end to end suture of a nerve there is always cause for 
concern on two accounts Ftrsty will the suture line hold^ See 
oTid, IS there a neuroma forming at the site of suture^ 








Fig 453 -Roentgenogram midthigh showing tantalum foil cuff around 
ciatic ner\e t ith three circular restraining ties of tantalum wire about the 
cuff Also not the shng stitch and the sc\en nail perineural sutures of 
t mtalum wire 


The answers to these questions have usually been delayed 
many months until chmeal signs of regeneration have or have 
not appeared When metallic sutures and cuffs are used the 
answer may be surmised by regularly recording on roentgeno 
grams the size of the foil cuff and the relatia e positions of each 
metallic suture (Fig 4S3) If the anastomosis has separated pre 
sumably there would be a change in the relationship between 
the mdnidual metallic sutures If there is neuroma formation 
the tantalum cuff should progressively enlarge and this enlarge 
ment miv be measured accutatelv on the roentgenograms 
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Furthermore, jt is not necessary that identical x ray technics be 
used for one can calculate the rclativ e sizes of the cuff by using 
measurements from one of the Jong bone images on the film to 
establish a mathematical ratio for comparison 


SUMMARY 

1 A technic for the repair of severed peripheral ner\es 
using sutures of tantalum wire and a cuff of tantalum foil around 
the suture fine has been described 

2 Gross and histological evidence has been presented to 
indicate that (a) tantalum is inert m human tissues, and (/») 
scarnng and fixation of repaired ncixes can be reduced to a 
minimum b> the judicious use of tantalum foil 

3 The metallic sutures and foil can be helpful m detenniniog 
the condition of the suture line both A\ith respect to pulling 
apart of the anastomosis and later to the possibihrv of neuroma 
formation 
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TREATMENT OF THE NEUROGENIC BLADDER 
AFTER ACUTE SPINAL INJURY* 

LT COLONEL LLOYD S LEWISt 
M dieal Corps Army of fh« U led Si t $ 

The unniry bladder has two disanct functions storage and 
evacuation of urine Urine is normally retained in the bladder 
at pressures under 12 mm of mercurj The desire to unnate is 
felt when the intravesical pressure exceeds 12 mm of mercury 
regardless of volume The bladder is under cerebral control 
through reflex arcs m the bmn and spinal cord therefore vol 
untary control of intravesical pressure is nonmlly estabbshed 
When cerebral control is lost b> interruption of cerebrospinal 
pathways automatic voiding may occur under similar change 
of intravesical pressure 

The detrusor or large bladder muscle derives its motor in 
nervation from parasympathetic fibers from the sacral cord 
bensation of vesical distention is recorded by nerve endings on 
the muscle bundles through nerves which pass by way of the 
second third and fourth dorsal sacral roots Sensations of pain 
and temperature on the other hand are relayed through nerves 
to the thoracicolumbar cord Innervation of the blood vessels 
of the bladder the musculature of the tngonum vesicae and 
the ejaculatory apparatus is by the sympathetic nervous system 
from the thoracicolumbar cord We may consider the sym 
pathetic innervation of the bladder as accessory and direct our 
attention to lesions of tlie parasympatheuc nerves only in our 
discussion of neurological vesical dysfunction 
Since unnation is controlled b> reflex arcs through the spinal 
cord and brain any lesion of cither the motor or sensory path 

from the Surgical Service Urological Secoon Walter Reed General 
Hospital W^ashington D C. 

t On iMvc from the Brads Urolog cal Institute The Johns Hopkins Hospi 
tal Baltimore 
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ua>s iHJ) n7ake tlic bladder inefficient eitlicr for storage or 
cvacuinon of unne 

A-cutc ccrcbrospiml injut) nia> bring about immediate 
unnary retention This condition has been described as due to 
spinal shock It ina> be produced by swelling or htmorrhage 
uound the cord with or without severance of bladder inneiva 
non Tlie acute simarion IS somenmes relieved within fort> eight 
hours when nonnil unnation IS reestablished However if nor 
nial urination is nor reestablished within fort> eight hours we 
t in be (pure uemm tint dannt,c to the bladder innervation his 
occurred 

SELECTION OF rREATMENT 

Sev cral methods of handling the urimr) retention after acute 
ccrcbrospiml mjurv have been advocated A otdmce of tmvarj 
trut iufcctwu pirticvihrlv of the upper tnct is of prime im 
pomiKt Protection of the parilv/cd bladder muscle has not 
li tn given sufficient considention Dunng the hrst ewentv 
four hours after in|un no iircthri) instninient should be passed 
evtept w/rtn rupture of the bhddcr or niembrimms urethra 
IS suspected md pissage of a diignovtic cifhcreris indicated 
If the patient docs not void on the second div i cithcrerniav 
be passed ind the bladder emptied Decompression nor mdi 
cared in cases of neurological bladder If a second catheterizi 
tion IS indicarcd the catheter should be left in phcc as a reten 
cum catheter Interval cithctcnzarion is condemned because of 
the inevitable infection of residual urine and the danger of 
ascending infection dunng the interval between catlietenzatinns 
when the intravesical pressure is elevated . 

Since we can have no know /edge of how long drainage vvi 
be necessar) the use of the retention catheter preferabl> wat 
tidal tmgation is considered logical Tidal irngation ^ 
treatment for the parjHzcd muscle It is simpl) a metho o 
bladder irngation which provides for more efficient functio 
of the catheter and tends to prev ent deep seated catheter cv so 
The paraljzed muscle must not be overstretched 
irrigation pressure muse never exceed IZ mm of mercup 
thritis an inevitable compbcation of urethral catheter 
can be kept at a minimum b> the use of the Folev t> pe o 
non catheter WJien this type of catheter is ^ „ and 

muse be taken to prevent ettemal pressure on the u 
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treatment of the neurogenic bladder 

around the urethral orifice by the adhesive tape or other means 
of retaining the catheter , - 

Suprapubic cystostoviy has been advocated and performed b) 
many surgeons as soon as possible after unnation fails to 
following spinal injury This is at best a poor method of bladder 
drainage in the neurogenic bladder In spite of the variations ot 
operative technic, special gadgets and v irious types of suction 
apparatus developed leakage occurs around the suprapubic tube 
A dry bed is one of the most important factors in the prevention 
of decubitus Cystitis and the formation of calculi occur as 
frequently as after urethral catheter drainage Another method 
of prevention of decubitus is frequent change of position of 
the patient which procedure is limited bv the suprapubic tube 
There are instances when suprapubic cystostomy is mdicited 
but vt IS not the best procedure for routine use At least it should 
be withheld until it seems cemm that long continued drainage 
IS indicated and other methods are inadequate 
When the use of an urethral catheter is contraindicated, as in 
caKs of strvetute urethntis or pcrmtethtal abscess perinea/ or 
bulbar urethrostomy has proved verv satisfactory This method 
of bladder drainage is simple requires no special equipment and 
is adequate In most cases of neurological bladder no anesthesia 
IS required A curved urethral sound is passed to the external 
sphincter and held by an assistant so that the urethral bulb is 
thrust toward the penneum A 1 inch incision is made through 
si in fascia bulbar muscles and urethra down to the sound m 
one stroke The edges of the urethra are held by Allis clamps 
while a large catheter is passed through the external sphincter 
and prostauc urethra into the bladder The catheter is fastened 
and the wound closed with two chromic catgut or sill sutures 
This method of drainage has distinct advantage over suprapubic 
c> stostomy There is no leal age around the catheter After 
the initial dressing none is required The catheter is readily 
replaced The patient mav be turned freely and may he on his 
ibdomcn alternately with relief of pressure on the back, thus 
preventing decubitus When drainage is discontinued, normal 
voiding may occur and no dressing is required Tidal irrigation 
nm be earned out and c\stometr> can be done neither of 
uhich cm be done samfactonl) with suprapubic drainage 
Recognizing the dangers of interval catheterization and of 
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open drainj^,c of neurological bladders m World U ar I \ oung 
ordered that these patients be le/r aione and over{}(n>> incon 
tttittici. or automatic voiding be allowed to develop without the 
passage of anj urethral instrument Such treatment w ould pre 
vent earl) infection of the unn.ir> tract bur residual unne does 
occasionallv become infected whether the patient is cathetenzed 
or not This method has a dchnitc advantage as far as prevention 
of infection is concerned but it is a poor method of rrearmenr 
of a paralj zed muscle When one can be reasonabl) sure that 
automatic voiding will occur withm fortj eight to fifty sk 
hours It IS the method of choice However it is rarely possible 
to estimate the degree of bladder nerve involvement within 
fom eight hours after injury and no one has been able to 
follow up a substantnl number of cases to know the end results 
Automauc voiding is the exception rather than the rule within 
forty-eight liours after inyurj of the bladder nerves Overflow 
incontinence with lirgc amounts of residual unne must not be 
confused with automatitiiy 


TYPES OP SPINAL COFID LESIONS 
In order to determine the best method of treatment of bladder 
dysfunction it would seem dcsinblc to discuss the neurological 
lesions encountered and study illustrative cases Since most of 
our panents were injured on other continents and were treated 
m various other hospitals before transfer to the \^^a}ter Reed 
General Hospital no standard method of treatment was carried 
out Battle conditions made treatment and evacuation 
Neurologic d lesions of the bladder arc of four types The 
sensory lesion is represented by the tabetic or cord bladder 
It IS most frequently seen in tabes dorsihs It may be produced 
by section of the dorsal sacral roots bilaterally or by section 
of the sensory nerves which transmit reactions to stretch m the 
cauda equma or m the spinal cord Reflex activity is lost 
sation of bladder distention is lost or markedly diniin^heo 
Unnary retention occurs with overflow incontinwce If t ^ 
diacnosis is made earlv^ before the muscle is atrophied, volunwo 
voiding may be accomplished by effort made at , 

vals This method of treatment has been dKcnbed as 
unnifcon In the presence of infected residual unne dra ^ 
nf At bWatr is mdmted to pretent ascendmg infection an 
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relieve the paralyzed muscle and allow it to regain tone The 
lesion IS permanent 

Lesions of the motor pathi^ays in the spinal cord or brain are 
more commonly seen m neurological disease than after in;ur> 
Spasticity of the detrusor avith symptoms of urgency and fre 
quency of urination are noted There is markedly increased 
reflex activity as demonstrated b> cystometnc studies When 
necessary, atropine or tropic acid derivatives may be admin 
istered to relieve symptoms We hav e seen a few of these lesions 
m w ar surgery 

Lesions of the parasytnpathetic ver^ies betw een the spinal cord 
and bladder are uncommon Because of the many roots and the 
complexity of the nerve plexus in the pelvis it is almost im 
possible to produce this lesion experimentally have observ ed 
f'vo cases which seem to fall into this category Loss of reflex 
activity With unnary retention occurs, however the patients 
nave a good sensation of distention and it is on this point alone 
that the two lesions can be differentiated The cystometnc 
studies are quite alike showing complete loss of any voiding 
tcnex and large bladder capacitv but differ m that these pa 
tients have developed great straining power and can raise the 
intMVesical pressure to heights normally required for voiding 

Trmsierse lesions of the spinal cord are most frequentlv 
seen in war surgery Symptoms and prognosis depend upon the 
j c^ent of and the degree of atrophy of the spinal 

below the site of injury 

ladder dysfunction after complete transection of the cord 
ones with the level of the lesion As a rule the higher the trans 
erse lesion, the more efficient the automatic bladder will be 
provided that there is minimum atrophy below the lesion After 
ransverse myelitis at the level of the seventh cervical or high 
orsal vertebrae a very efficient automatic bladder results 
esions above the seventh cervical are unfortunate since m our 
these patients have extensive atrophy of the cord 
^eow the lesion and automaocity cannot develop Paoents 
'itn transverse lesions m the mid dorsal region develop auto 
relatively early and the bladder is quite efHcienr 
at amounts of residual unne Complete transv erse lesions 

of the first lumbar vertebra and through the conus 
ullans present a poor prognosis These bladders behave very 
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much 111 c tibctic bladders There is no reflex activity nosensa 
tion of \csicnl filling Retention is the rule and o\erflo\\ mcon 
tincncc IS the result 

Portunatelj most of our war injuries present a picture of 
incomplete myelitis The cord is damaged or pressed upon by 
the bullet or fragment of shnpnel bur is incompletely severed 
With the onset of spinal shock the patient has unnary retention 
The bladder ncr\ cs ma\ or nm not be sev erelv damaged When 
the pressure on the cord is relieved b\ the subsidence of swell 
ing or as a result of surgery and decompression the bladder 
regains its function to a greater or less degree depending on 
the extent of the injury the height of the lesion and the type of 
ncr\c invoUcmcnt The period of bladder disfunction cannot 
be estimated in am gi\ cn case All spinal injuries arc serious but 
since It IS impossible to estimate the extent of the injury within 
forty eight hours after injury none of these cases should be 
regarded as hopeless 


ELECTIVE EARLY SURGERY 

As a rule emergency surgery on the spinal cord is not indi 
cated 1 he patient should be placed in position by padding 
sandbagging or splinting or m a plaster cast so that further 
damage to the cord is prevented When rapid improvement 
takes place surgery may be dclavcd or may not be indicarea 
However when the lesion is progressive or the sy mptoms remain 
static elective surgery may be indicated e shall present some 
cmarl able results of elective early surgicil intervention in ex 
V 4 tensive cord injuries The optimum results were obtained be 
tw ecn the second and fifth days after injury Late neurosurgery 
is indicated m a very few selected coses 


Casf I-L W T Pm Engs 36 >cars of age Inrared nhen 
thrown from a skidding truck Jan 13 1943 m India Nor 
scions but unable to stand Examination showed anesthesia 
surface of arms diminished sensation of radial surfaces 
anesthesia below nipple line loss of position sense and loss o 
flexes of lower extremities No evidence of intracrania 
Placed in head traction of 5 pounds Catheterized 24 
injury Chest and head cast applied Indwelling catheter pace J 
29 1943 cast replaced with panent m head traction ? 

extension Diagnosis by x ray of fracture of 6th ccrvica 
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States b} air n>uc/ied Evacuated to United 

rad ndal imgation set up Urme grosK fnf/rJA c "JPo catheter 
noted oter sacrum and m right fluted fold rf decubitus 
wljsis and sensors loss bcloss level of C? '’“ccid pa 

reflet response Cast removed and natienr t,i ®a' ™dcncc of mass 
Lumbar puncture showed free fluid Jf f v‘?‘* Stoher frame 

metncstudvshovvednorespS^emsHctch 

5>ure at 10 mm Hg ^vith 50 cc m Kt jj ^ 'oiding reflex Pr 
nnd at 20 mm with 250 cc No slv . " f 'v' h ISo “ 

complete mansverse sect,™ iJeoSatTfl ‘'"r'™ 

19« noremmoffunemn'L^^^^^^^ “"^nlfiuhiaLle' n""'’ 
thowed no change 7uT"4w’tH"®T tit,'* 

almost complete degeneration „r iP d'cd Autoun 
transverse section of the cord J Complex 

\vith the clinical picmS ar autopsy 

to return There w is onlvT. 77'"" f-^'nre of 
findings were undoubtedly /OTcrfurTh^^* Theoth” 

perfect dnunage „„ cstabthed”bV’ur7h"V'"= P^'cnt T 

s™ ;f“irK,3-. ?« 

consider death to have hecn duc7o un’'^' 'ciflammation a^d'""' 
terminal septicemia trict mfecL ^ 

ccoon With 

andEomXi™7i77d\irH"“ 

General Hospital Nov as lura ti ‘"fnnttcd to ■\\4tm™n''cd 
«™ I'clow the level of D f-rhPm 

•nene was ahvence of Je, ' tens, 
-ttfles,. 
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his tlugh he w ould pass unne Neurological Exammatioti April 20 
1943 Diminished sensituitj to touch and pain on the right side 
from D 10 to L 1 Band of h> pctesdrcsia of L 1 segment From L 2 
to L 4 marked diminution of sensation to pain and touch but again 
at L5 there is increase of scnsimit) Both sides of genitalia sensi 
tivc to pain and touch Diminished sensation m saddle area On the 
left side ?onc of lupcsthesit from loner TlO to Ll Belou Ll 
h> pcrcsthcsia to pm and touch Left leg cannot be moved No hip 
flexion of right leg but leg can be flexed at the knee and at the 
ankle Deep tendon reflexes actne on both sides Babinski I plus 
on right 4 plus on left Abdominal reflexes absent Slight ctemas- 
tenc response The patient had urgenc) but could control urination 
Had rectal incontinence semi erections Impression Modified 
Brox\n Sequard Sxndromc 

On April 2'> 1943 l3mmcctom> was performed Bullet buned 
beneath fractured bone of posterior margin of 5th thoracic verte 
bra Bullet exposed onl> after the spines and laminae of the 5th and 
6ih vertebrae had been removed and 5th roots sectioned bdatcrall> 
Bullet removed mtradurail) Dura closed with silk wound in usual 
manner Cathetcrized 24 hours after operation 800 cc of urine 
being recovered Indwelling catheter placed April 24 and removed 
Ma> 1 19+3 Tlie patient was transferred and admitted to the 
U alter Reed General Hospital June 5 1943 He states that be lost 
complete voluntarj motion of the right lower extremity after le 
mova! of the bulkt Anesthesia over I 4 segment with hypes 
thcsia over S 1 3 4 5 and L’ and 3 Both knee kicks and 

ankle )crks increased Alass reflexes of both legs Involuntary void 
mg Unne grossly cloud) Tever treated bj urinary antiseptics 
^nd daily bladder irrigations 

Coimnent — \ gunshot wound resulted in henuscction of the 
cord at the fifth dorsal segment with n modified Brown Sequard 
syndrome Following lamincctomv there was unnar) retenaon 
and eventually automatic voiding The complete .^0"^ 
bladder nerves terminated m a very efficient automatic blaa er 

asE VI-G C CpI Inf 25 years old Injured b> n^clune aon 
fire Nov P 194'> He suffered a compound fracture of the wj 
humerus and a wound penetnted the pmvl cord at . 

f Indwelling catheter inserted Left arm m aeroplane splint ) 

showed severe!) conmvnated supracondylar fracnire wit 
metallic foreign bodies scattered in the soft tissues Dec 
suprapubic c)stostfjnn Ncurologica! CMinination Compe 
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tor and sensor> parahsis from the 5th dorsal segment down On 
plantar stimulation there is slight flexion on both sides There has 
been no return of function April 1943 bodv cast replaced 
Ahrkedh infected decubitus ulcer 
On April 27 1943 the patient was transferred and admitted to 
the Walter Reed General Hospital Neurological Consultation 
Patient was paral>zed from shoulders down. o\er entire bod\ im 
mediateh after injur> Regained use of arms in a few da\ s and 
sensory level was at nipple line then regressed to about 2 inches 
below the nipple line where it has been constant for 2 or 3 months 
Has noted no paresthesia or any mass movements of the trunk or 
lower extremities at any time Decubitus ulcers over sacrum tro 
chanter and both heels Left radial paral>sis Sensory level is at D 
5 bilaterally Complete paraplegia No Babmski or mass reflexes 
obtained No improvement of function in 3 months Poor progno 
SIS April 30 1943 Urological Consultauon Urine grossly infected 
Fever with chills Probabilicv of upper urinary tract infection 
X ray negativ e for stone Angulated suprapubic tube placed There 
has been leakage around the tube and this is marked when patient 
is on his abdomen on the Stnker frame Cystometnc studv shows a 
small bladder which will accept only 100 cc of fluid at which point 
there is definite sensation of fullness The pressure is elevated after 
each increment The pressure is sufficient for urination 

Qovmeiit —This patient has a complete lesion at the level of 
the fifth dorsal vertebra After ten months there is a verv poor 
bladder function The cystitis from long suprapubic drainage 
has reduced his capacity The prognosis is poor 

CvsE — H L K 1st Lt Inf 21 years of age Injured March 

5 1943 by a falling tree limb The diagnosis of compression frac 
turc of 7th and 8th dorsal vertebrae was made There was flaccid 
piralvsis below the level of D 7 The patient was placed m hv per 
extension Urinary retention was present An indwelling catheter 
was placed and 800 cc unne was obtained Marchs 1943 patient 
conscious for first time March 13 1943 Neurological rvammation 
Skin anesthesia below costal borders Plantar reflexes weaklv posi 
tive abdominals absent March 14 1943 laminectomv Collapse 
of 7th and 8th dorsal vertebral bodies noted Ligamentum flavum 
thickened and cord herniated into opening m laminae Dura mciscd 
followed bv gush of spinal fluid Probing between dura and cord 
allowed more fluid to escape No clot found Several pieces of 
fihnn rcmoicd Dun closed with silk and wound closed m usual 
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manner flic cadieter which was removed before operation was 
replaced March 15 1943 March 16 plantar reflexes acD\e March 
19 sensation to pin prick noted to level of umbilicus March 20 
muscles of lower extremity reload to foradic stimuli March 23 
pm prick sensation felt to lc\el of liiac crests March 24 urethritis 
acute with chills and a temperature of 102‘^r Catheter removed 
followed b> oxerflow mcontincnce Match 29 retention catheter 
replaced Closed txpe of intermittent irrigation set up April 2 
cathcrer replaced by Foley type rerenriorj catheter Recurrence of 
chills and fexer Diagnosis of p\ cloncphritis made 

On April 16 the patient was transferred and admitted to Walter 
Reed General Hospital Tidal irrigation at pressure of 12 mm Hg 
XV as set up April If recurrent chills and fexer Tidal itneation and 
sulfatluarolc continued to July 5 Cystometne studv showed a 
bladder capacity of 300 cc There was no response to stretch no 
voiding reflex There have been some flexion contractions of the 
legs July 9 recurrent chills and fexer relieved by sulfathiazolc 
Aug 5 recurrent dulls and fever Urethritis marked Perineal 
urethrostomy Aug 10 1943 patient up m wheel chair Very satis 
factory drainage by urethrostomy 

(^ovnuent —This patient has an incomplete lesion at the sev 
enth dorsal \ ertebra The prt^nosis is poor No automatiocy of 
bladder function is present after seven months Penneal ure 
throstomx drainage \v as undertaken because of severe urethncis 

Case VUI -C F M Pfe Cngs 23 years of age Injured D c ■» 
1942 when he accidentally fell off troop tram m India There ttss 
fracture of D 9 and L 1 x\ iih transection of the cord at the lem w 
D 10 He was treated m hyperextensvon and the bladder was dinned 
by urethral catheter from the date of injury to the time of 
Sion to the Walter Reed General Hospital Jan 23 1943 
was evidence of complete loss of sensation below the lei el of 13 * 
with Joss of deep and superficial reflexes There was no sensanon o 
bladder fullness Retention catheter drainage was continued wj 
change of the catheter every fifth day However the patient e 
\ eloped a periurethral abscess at the penoscrotal juncture and pe 
neal urethrostomy was earned out March 12 1943 No anest 
was required A No 28 Malecot dram was introduced 
1 inch incision m the bulbous urethra March 20 1943 cystom 
studies showed the first response to stretch There was goo 
commodation on increments of 50 cc After 00 cc had . 

duced there was a strong contraction and a voiding ren 
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caused voiduig around the catheter There was no sensation of 
bladder fullness and the patient did not feel the passage of urine 
through the urethra The perineal tube was removed The patient 
had interval involuntary voiding through the perineum for 4 days 
followed by healing of the wound and normal passage by the 
urethra He was discharged from this hospital and entered the Vet 
erans Facility June 8 1943 at which time he had a very satisfactory 
automatic bladder w ith no residual urme 

Conmteirt —'This was a case of complete transection of the 
spinal cord at the level of the tenth dorsal vertebra with develop 
ment of an extraordinarily efficient automatic bladder 110 days 
after injury The complication of penurethral abscess required 
penneai urethrostomy drainage which was very efficient The 
Striker frame allowed the patient to be turned frequently and 
we consider the use of this apparatus to have been most valuable 
m the treatment of his large decubitus ulcers which healed 

Case IX —F F M T/4 C A C 26 years old Wounded Aug 
25 1942 The bullet passed through the left arm at the elbow mto 
the abdomen and entered the spine at the level of D 12 producing 
immediate flaccid paralysis of the legs He lost bladder and bowel 
function Laparotom> Point of entrance v\as found to be the 10th 
interspace left posterior axillary line A wound of the diaphragm 
and perforating wounds of the upper pole left kidney and of the 
spleen with hemorrhage were present A perforating wound of the 
spine at the 11th interspace had severed spinal cord The bullet 
lodged immediately beneath integument to the right of 11th dorsal 
\ertebra Suture of diaphragm splenectomj drainage of perirenal 
space On Sept 17 1942 the patient was transferred and admitted 
to the Walter Reed General Hospital Flaccid bilat paralysis of 
legs Reflexes of legs cremastencs and lower abdominal reflexes 
absent. Sensation completely lost to D 12 diminished to D 10 
Decubitus ulcers over sacrum and heels Sept 25 1942 Urological 
Consultation The patient had been wearing a retention catheter 
since injury He had no desire to void when the tube was not func 
tiomng well C>stomctric stud> showed good response to stretch 
uith reaction after each increment after the second of 50 cc After 
300 cc had been introduced the pressure reached 40 mm Hg but 
there was no voiding and no sensation of fullness Reading re 
checked Placed on tidal irrigation Dec 21 1942 had good auto 
matic voiding with no residual unne C>stometric study showed 
remarkable return of reflex bladder acnvitv There was no response 



1518 


tLO\D G LEWIS 


to stretch unnl the pressure exceeded 12 mm Hg when a good 
voiding reflex was noted No sensstion of fullness 

Comment —This is n parocuhrlv interesting case of rajurj 
of the clexcnth dorsal segment with complete paralysis of the 
legs but a return of automatic bladder function after eighty eight 
di\ s While up in a w heel clnir the patient is able to anticipate 
urination and \ oids cv ery hour When m bed he v oids every 
tw o to three hours Unmiion is completely automaoc and can 
not be controlled 

Case \ — D N k Sgt Digs 41 years of age Injured Nov 20 

1942 \\ hen lie \\ as struck h\ a crane I Ic suffered compression frac 
Hires of the llth dorsal and the 1st thoracic vertebrae There was 
loss of icnsition below the lc\cl of 1 ! with neurological findings in 
terpreted as a c<itnplcte transverse lesion at this level The patient 
was transferred anti admitted to the Walter Reed C enexal Hospital 
I cb 14 1943 A urethral retention catheter had been placed This 
drainage was continued \v«h tidal irrigation at 12 mm Hg pr« 
sure Cxsiometnc studies showed no reaction to stretch Feb 18 

1943 lammcctotm w as carried out A total block was demonstrated 
The cord was freed and decompression earned out Cystotnetnc 
studies March 20 1943 showed considerable return of bladder re 
action to stretch After each increment of 50 cc there was a definite 
stretch reflex However no voiding reflex developed The catheter 
was removed remporarib but there w’as onJv overflow mconancnce 
and drainage was reestablished Because of the dcvclopmcnc of a 
periurethral abscess at the penoscrotal juncture penneal urethro^ 
tomv was earned out April 13 1934 anesthesia was required 
A No 28 Malccot dram was introduced through a 1 inch inciyon 
m the urethral bulb \ civ adequate bladder drainage 

hshed Tidal irrigation was earned out through the penned* 
Further cystomcme studies showed no development of reflex 0 2 
der function TTie patient was transferred to a Veterans Fsciit} 
June 4 2943 

Covnnent —This was a case of complete transverse section of 
the spinal cord at the level of the first lumbar vertebra i 
was complete interruption of the sensory and 
of the bladder until the ome of laminectomy 
operation there was some return of strcrch reaction at 
autonnticity did not develop There are msufficicnr re et 
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retained to allow automatic \oiding Penneal urethrostomy pro 
vided a very satisfactory means of drainage of the bladder after 
a pcnurethral abscess forced us to discontinue urethral catheter 
drainage 

Case\I— J McG S/Sgt Inf Injured when struck by a truck 
Oct 2 19^2 He suffered posienoT dislocation of the ngbt bip ex 

tensive wound of the right thigh and leg and was parahzed from 
the hips down Neurological examination indicated spinal lesion at 
the level of L 1 X ra>s showed compression fracture of L 1 He 
was cathetenzed twenty four hours after injury because of reten 
non and 780 cc of urine recovered It was noted that at the time 
of catheterization there was a purulent urethral discharge In spite 
of this a retention catheter was placed He vias given sulfathiazole 
gm 1 ever> two hours He had high fever to Oct 5 1942 Keuro 
logical Consultation Complete loss of pain touch temperature 
and muscle tendon sense on both sides below the level of the I 1 
dermatome w ith a zone of h> peresthcsia ov er D 12 dermatome Ten 
don. reflexes abolished in the legs Nov 10 194’ he hid fever with 
chill Marked costovertebral angle tenderness bilaterally Purulent 
urine Diagnosis pj elonephritis acute Treated successfullv with 
sulfathiazole Transferred b> air and admitted to Walter Reed Gen 
eral Hospital Nov 23 194’ Urethral catheter in place Tidal irn 
gation resumed Cvstomecnc studies revealed good accommodation 
of fluid increments There was no evidence of reflex accivit) Studv 
of bladder activity using a water manometer shows frequent 1 cm 
contraction waves typical of the mvoneural contractures seen after 
complete transv erse lesions at L 1 Dec 23 1942 evstometne stud) 
indicated slight reflex activit) and considerable increase m tone 
However there were no voiding responses Laminectom) was done 
The cord was freed of adhesions no blockage was demonstrated 
jan 16 1943 cjstometiic studies show slight reaction to stretch 
but no voiding reflex Restudv Feb 22 1943 indicated no change 
Because of development of a pcnurethral abscess at the penoscrotal 
juncture penneal urethrostomy was done Feb 15 1943 A No '>8 
Malecot dram w as inserted through a 1 inch incision in the bulb of 
the urethra Efficient drainage was established Several bladder cal 
cuh were remov ed through a panendoscope sheath March ’8 1943 
a large calculus was crushed with a Bigelow lithotritc the small 
pieces were broken up with a large \oung rongeur and the frag 
ments evacuated through a pancndoscope sheath The penneal 
urcthrotom) tube was replaced Tidal irrigation was earned out 
through the penneal tube After several bouts of chills and fever 
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the patient w as transferred to a Veterans Facility m the region of 
bi5 home 

Cojjnwenf — This is a case of almost complete lesion of the 
bladder innervation No reflex activity has been noted Com 
plete loss of sensation of distention is present and pain is noted 
The differentiaaon bettteen a tabetic type of bladder lesion and 
a complete motor and sensory lesion is made by cystometry 
The small contraction waves represent muscular contractions 
\Mthout reflex control from the spinal cord Perineal urethros 
tom) w is carried out for bladder drainage i/rer a periurethral 
abscess developed This method of drainage was ver> sansfac 
tor) and allowed tidal imgition to be used successfully Calculi 
were removed through this wound This panent should have 
had suprapubic dratnige at the time of injury m the face of 
acute urcthntis There is Imle likelihood of any return of func 
tion and automaticicy his not developed because the spinal m 
jury cur ill reflex arcs to the bladder 

CaseXK-W a H Cpf fnf 24 years of age Injured Mitch 
21 1943 when a land mmc exploded under the vehicle in which he 
was riding m Africa Suprapubic c>stostomy had been done shortly 
after injury This tube was removed and a retention catheter was 
placed on arrival at the I2th General Hospital April 4 1943 ’atra 
ncctomy w as done The bodv of L 1 was found to be displaced 
posteriorly white the lamina and arch of L 2 was found to 
placed anteriorly There was fracture of the lamina ^ 

) achnoid hemorrhage surrounded the conus medullans and MudJ 
equina Removal of clots and fibrin was followed b> free 
Spinal fluid from above the lesion Pulsation of cord noted X e 
dura was closed loosclv Mav 7 1943 acute epididyinins 
Alay 9 1943 retention catheter removed No voiding but wme 
overflow with bladder distention Catheten/ed every 8 hou^ * 

12 1945 reinfection of epididymis with orchitis Ms} U 
epididymotomy right Voidinit occurred m small , „i-i. 

residual urine of 450 cc vtaspreswit May V 1943 patientwa 
to move both legs but had bilateral foot drop Involuntary voi 
May 31 1943 exposed portion of testis gangrenous 
On June 15 1943 the patient was transferred and t 

Walter Reed General Hospital He was voiding automatica Y . 
less than 25 cc residual urine June 17 194^ orchidectomy 
Neurological Consultation Severe compression fracture 
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of anesthesia to Ll dermatome Weakness of abdominal thigh and 
hamstring muscles atnth some retention of potter Loss of tibialis 
anticus function tt ith foot drop and of functions of peroneal gas 
trocnemius tibialis posticus flexors and extensors of toes Ab 
dominal cremasteric patellar and Achilles reflexes are absent 
There is a possibilitt of considerable return of function Start 
phjsical therapj Cjstometnc stud) mdicates excessive reflex ac 
ntity of the bladder Voiding reflexes are noted after each mere 
ment of 50 cc Voiding pressure 64 mm Hg Bladder infection 
effectitelt treated ttith sulfathiazole Urgenc) noted 

Coimnent —In this instance an mcomplete lesion occurred in 
the first lumbar segment Earl) operation relieved cord pressure 
and allowed return of funcoon to those nerves which were not 
severed or irreparably damaged There was immediate unnarv 
retention with spinal shock We hav e no notes on the early dav s 
after injury buc w e may assume that battle conditions prev ented 
earlier correction of the lumbar defect with freeing of the com 
pressed nerv e fibers Had this been possible suprapubic cv stos 
tomy may not have been necessary The bladder nerve lesion is 
typical of involvement of the motor fibers above the cauda 
equina This is not an automatic bladder Urgency and frequency 
indicate good sensation of distcnaon The patient is not able 
to control unnation because the innervation to the external 
sphmeter is lost Therefore the reflex between the sphincter 
and the detrusor is incompetent With clcanng of infection we 
expect increase in bladder capacity and a return to relamelv 
normal unnaaon 

Case XIII —A K G S/Stg A A 26 y ears of age Injured 
Dec 8 1942 m a plane crash Unconscious vvath apparently severe 
bram injury and extensive wounds of face The following diag 
noses were made Fracture simple complete of lower third left 
of femur fracture simple incomplete right of talus fractures 
compound complete of synnphvsis mandibulae mxxilla (bilateral) 
nasal (bilateral) frontal (bilateral) fractures simple complete of 
condyle of mandible (bilateral) malar bones (bilateral) compres 
Sion fracture of 1st lumbar vertebra with traumatic myelitis. The 
patient was restless, uncooperative and required paraldehvde for 
control Because of his condition it was difficult to keep him m 
hvpcrcxtcnsion He was cathctcrized dailv for the first 4 davs 
On Dec 12 194"’ traction to the fractured femur was applied 



under pcntothal sodmnT anesthesia Dec 18 W* cast with traction 
on jaus applied On the same day a rccheck showed continued 
saddle anesthesia Tlie patient w ts unable to dorsi/lcT cither ankle 
Dibtcral anesthesia u as present o\cr great toes Note Dec 31 1942 
Back m)ur\ suspected on admission but general condition of pa 
tient did not allou plaster fivition of back Attempt to keep spinal 
column h\pcrc\tendcd faded due to disposition of patient Cast 
applied m li\perc\tcnsion Withm 12 hours after hyperexrension 
\ns applied the patient voided for the first time since m)ur> Sensa 
tion %\ as rcturnmt, to toes and perineum and he could mo\ c his toes 
His condition improved to Jan 29 1943 when cast was removed 

The patient was transferred and admitted to Walter Reed General 
flospital Jin V 1943 He was able to move his right leg \ ra>s 
show compression fracture of 1st lumbar vertebrae and posrenor 
dislocation of low cr fragment of fractured femur w ith inch over 
riding Involuntarv voiding with gross infection of the urine Fecal 
incontinence iMoves right leg Unable to move toes of left foot 
Both plantar reflexes hjpoactivc Right Achilles reflet absent Loss 
of sensation in entire left foot Loss of pm pnek sensation over area 
supplied b) 1st and 2nd sacral dermatomes Jan 30 1943 urological 
note Unusual L I lesion Incomplete automatic voiding with at 
times some desire to void but unable to control act He feels the 
passage of urmc through the urethra Feb 11 1943 because of 
gross infection of the iinnc a retention titheter was placed and tidal 
irrigation set up to aid m clearing the infection Cjstometric srodies 
indicated good response to stretch sensation of bladder fullness 
w ith good \ oidmg reflex The patient w as unable to stop the urinan 
stream He has been voiding 200 cc evtr> 2 hours Maj 7 1943 
Continues automatic or uncontrolled unnation has frequent fecal 
impaction remur healed Paralysis of muscles of left leg and lac! 
of sensation below the knee Ma) Zi 1943 patient was up in whec 
chair June 5 1943 he started walking with ischio caliper an 
drop foot splints with Tajfor back support He still has uncon 
trolled voiding but can get the unnal m time if available 

Cojw//ent —'Tim case represents an incomplete lesion of the 
cauda equma below the first lumbar vertebra with invoHen^^^ 
of the innervation to the left leg anal sphincter and the pen 
neal nerve which supplies the extenial sphincter 
volvement of the motor nerves co the bladder with ui%, enev 
frequency Urination is uncontrolled because of los or re e 
betw een the external sphincter and the detrusor Cons' c 
more improvement can be expected 
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Case \IV-G H H Pvt Arm Du 23 >ears old Injured 
Nov 7 1943 at 3 AM Avhen he fell 70 feet to the ground from 
a flat car standing on a trestle He was admitted to Walter Reed 
General Hospital from troop train at 3 P M conscious lying on a 
litter with spine in hyperextension He was put to bed in hyper 
extension Pam was present at L 1 weakness of leg muscles patellar 
reflexes diminished hut present Achilles reflexes not obtained I oss 
of sensation below level of L 1 X rav shows a mild compression 
fracture of L 1 No bladder discomfort or distention is present 
Nov 8 1943 no voiding bladder to umbilicus No return of leg 
function 11 PM bladder above umbilicus Retention catheter 
passed and tidal irrigation set up Nov 13 1943 Neurosurgical 
Consultation Incomplete motor and sensors lesion at L 1 Patellar 
reflexes obtained on reinforcement Achilles reflexes absent Cre 
master and lower abdominal reflexes obtained with difficulty Dif 
fuse motor weakness of lumbosacral distribution A body cast in 
hyperextetvsion was applied Laminectomy at L 1 through window 
cut m cast Angulation of the cord demonstrated Compression of 
cord from anterior fragments and from posterior dislocation Thor 
ough decompression done Dura not opened Spinal fusion Cys 
tomctric studies on Nov 20 1943 and Nov 26 1943 showed tabetic 
type of bladder with no response to stretch no voiding reflex The 
bladder held 600 cc on each occasion Dec 4 1943 cystomemc 
study showed good response to stretch and the catheter was ejected 
on 150 cc Good voiding reflex Catheter removed followed bv in 
voluntary voiding which continued to Dec 24 1943 when the 
patient noted definite sensation of distention and was able to get 
the unnal m time Jan 15 1943 patient walking a little m his cast 
Feb 8 1943 complication of acute thrombophlebitis appeared 
May 6 1943 the patient was put on ambulatory ward wearing 
liack brace and elastic stocking and on hvperextension exercises 
Bladder function normal He can control urination perfectlv Miv 
1 7 1943 patient left on thirty day s sick furlough 

Coiwnoiit —This patient suffered a compression fracture of 
the first lumbar vertebra with symptoms due to cord compres 
Sion Early operation relieved pressure and allowed return of 
function within six weeks after injury 

SUMMARY 

Eourteen cases have been presented Cases I III IV VI 
VIII 1\ \ and \I represent complete transverse sections of 
the cord at the levels of the sixth cervical fourth dorsal founh 
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dorsal fifth dorsal tenth dorsal eleventh dorsal first lumbar 
and first lumbar vertebrae respectively In the first case a com 
pletc transection of the swth cenical segment caused degenera 
non of the cord below that level and no automaiicicy de 
velopcd Two lesions of the fourth dorsal segment one of the 
sixth dorsal and lesions of the tenth and eleventh dorsal seg 
ments resulted in automatic voiding Iwo lesions of the first 
lumbar segment resulted in complete loss of reflex activity of 
the bladder 

Case \IV represents a complete physiologic lesion of the 
first lumbar segment resulting m spinal shock Early relief of 
compression by laminectomy freed the nerves and normal unna 
non w as resumed forty sev en days after injury 

Cases n V VII XII and XUI represent incomplete lesions 
of the first, fifth and seventh dorsal segments and two of the 
first lumbar segment Spinal shock caused retenuon of unne m 
all cases This was followed by automatic voiding m Cases 11 
and V at levels of the first and fifth dorsal venebrae There is 
still some possibjl«t> of return to norma!c> m Case 11 Case VII 
with an incomplete lesion of the seventh dorsal segment still has 
loss of bladder reflexes after seven months In this case there may 
be degeneration of the cord below the site of injury Tw o lesions 
of the first lumbar segment caused immediate retention due to 
spinal shock This was followed by inefficient involuntary void 
mg and eventually the compression changes cleared to show a 
simple motor lesion of the bladder nerves with resultant urgency 
and frequency Urination could not be interrupted due to loss of 
I external arcthral sphincter control 

CONCLUSIONS 

Spinal cord injuries cause symptoms by anatomical or phjsi 
ological mtermption of nerve fibers Actual differentianon can 
not be made immediately after injury except by observation o 
the cord after laminectomv Anatomical lesions may be com 
plete (transverse m> elms) or incomplete The spmal leaon nwj 
be incomplete while lesion of the bladder nerves 
plete or partial Tht physiological lesion is 
prcssion edema or hemorrhage in or around the cord 
toms may clear rapidly or may persist until the cord conip 
Sion IS relieved surgically 
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The first consideration insofar as the urologist is concerned is 
prevention of urinary tract infection This can best be accom 
plished by the principle of no instrumentation ’ How e\ er the 
paralyzed muscle must be protected 

Because it is practically impossible to differentiate the ana 
tomical from the physiological types of lesion we advise no 
urethral instrumentation for thirty six hours Then the patient 
may be cathetenzcd if necessary under strict aseptic conditions 
If a second catheterization is indicated the catheter should be 
left in place for drainage preferably with tidal irrigation The 
irrigation pressure must never exceed 12 mm of mercury and 
the system is efficient at pressure as low as 6 mm of mercury 

If long continued drainage is necessary we recommend pen 
neal urethrostomy Acute or severe urethritis of the anterior 
urethra is common dunng drainage and is a definite indication 
for other type of drainage 

We would reserve suprapubic cystostomy for complicated 
cases m which ucethrostomy is impractical because of stricture 
large vesical calculus formation or prostanc abscess 

Drainage should be conunued the catheter changed every 
fifth day and the bladder irngatcd regularly until signs of re 
turmng bladder reflex activity are noted This can be deter 
mined occasionally by a sensation of bladder distention or of 
voiding UsuaU> however we can determine the time for re 
moval of drainage by cystometry far in advance of chmeal 
symptoms 

Cystometry is a method of stud} mg bladder reflexes The 
cystometnc findings in addition to reflex and sensory neurologic 
data complete the picture 

Early neurologic surgery to relieve pressure on the spinal 
cord IS recommended This should not be performed in the acute 
stage of shock but may be safelv done from two to five days 
after injury 
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Traumatic arteriovenous aneurysms are predominTtely the 
result of shell fragment kmfe and bullet wounds of the great 
vessels and while these lesions may occur at an> time their 
number increases markedly in time of w ar No figures can be 
given of the incidence of this injur> among the wounded in the 
present war However the official British Medical History of 
World War I records chat among 1004 in)uncs to the great 
blood vessels arteriovenous aneur>sms developed in 254 and 
Makms personally observed 152 cases 

PATHOGENESIS 

To understand the development of these aneurysms and their 
relation to other traumaac vascular mjuncs it is necessary to 
discuss what may occur as a result of a penetrating wound of 
the blood v cssels When an artery is penetrated and the external 
wound IS small immediate hemorrhage into surrounding tissue 
occurs with a resulting hematoma Depending upon the size of 
the vascular wound and its relauon to fascial planes the hema 
toma will be diffuse or circumscribed If the vascular wound is 
large and the fascial plane extensive a diffuse hematoma forms 
and bleeding into the tissue continues until pressure on coUat 
eral vessels results in pcnpheral ischemia If the fascii is un 
yielding and the vascular laceration small a circumscnbed 
hematoma forms which becomes firmlj organized pcnpherally 
but remains soft centrally where it is m contact with the artcrnl 
wound The blood streaming out of the artcrnl perforation into 
the hematoma gradually excavates a cavit) which increases in 
size and becomes lined with smootli endothelium continuous 
with the artcnal intima while its outer wall is formed b> limi 

^rom the Surgical Service Walter Reed Cencral Hospital Washing 
t Now Oucf of Surgical Senice 98ih General Hospital Fort Jackson S C 
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nated blood cloc and fibrotis tissue The result is a traumatic 
arterial saccular aneurism 

The development of an arteriovenous aneur>sm is similar 
\\ hen all \v alls of both artei> and vein are penetrated a hema 
toma forms about the outer arterial laceration while the edges 
of the lacentmn on the inner side heal with those of the ad 



jacent vein forming an artenovenous anastomosis The 
tion on the outer side of the vcm closes while the hematont 
about the arterial laceration becomes eveavated and i ^ 
formed The result is a communication between the artery 
vein together with a saccular aneurvsm connected j 

arter> This saccular form of arteriovenous aneunun is te 
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a varicose anettrysin^ and it develops in a variety of anatomical 
forms depending upon the size and location of the arterial and 
venous lacerations the extent and tensile strength of the result 
mg cicatrix and the elasucity of surrounding structures Several 
of these variations are outlined in Figure 454 B, C, D 
An aneurysmal vartx is a simple arteriovenous fistula m which 
there is an anastomosis bew een the artery and vein without a 
sac (Fig 454 A) This remarkable form results from a missile 
passing directly between a parallel artery and vein lacerating 
the adjacent walls Immediate adherence of the artery and vein 
occurs allowing little hemorrhage while the edges of the lacer 
ations heal forming a fistula between the vessels An aneurysmal 
vanx may also result from a small penetraung wound which 
traverses both artery and vein and the lacerations on the outer 
walls of the vessels heal 

ANEURYSMAL VARIX 

Case Report 

R J S white male a private first class aged c\vent> eight years 
was admitted to Walter Reed General Hospital November 28 1942 
This soldier sustained shell fragment wounds of his right axilla on 
November 10 194'’ at Casablanca North Africa There was onlv 
moderate external bleeding He received first aid treatment one 
hour after the injur) at which time a definite bruit and thrill in 
the region of the axillary wound were noted The patient himself 
noted the presence of the thnll three weeks after the injury and 
at that time observed that his right hand was colder than his left 
He had noted no shortness of breath or precordial discomfort 
Physical Examination —The general physical examination was 
negam e Examination of the right axillary region rev ealed a small 
healed w ound on the outer surface of the arm ov er the deltoid mus- 
cle and three small wounds m the axilla There was an oval com 
pressible sw elhng 3 5 cm in length and 2 5 cm m diameter m the 
axilla (Fig 455) On palpation of the mass a continuous thnll 
with systolic accentuation was noted Auscultation revealed a con 
tinuous roaring machinery like bruit accentuated at s> stole and 
transmitted upward into the right supracla\icular area and down 
ward to the lower third of the arm There was moderate dilatation 
of the peripheral veins of the right arm and forearm The right 
radial pulse was barcl) perceptible The blood pressure m the right 
arm was 8'’/46 in the left arm 114/60 The skin temperature de 
tcrmincd bv the thermocouple was markedlv diminished m the 
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n^bt band the ngbt third finger bang 86 F the left third finger 
90 9 F A venogram taken December 10 1942 showed a sudden 
increase m the size of the axillar) \cm m the region of the gunshot 
wound with dcfmuc dcformttv of the \cm distal to the dihted area 
Deamination of the heart rc\cnlcd no enlargement A teleoroent 
genogram reicalcd the transtersc diameter of the heart to be 11 5 
cm the internal diameter of the chest 29 5 cm An clcctrocardio 
gnm was negstne On tomplete olihtemtion of the fistula there 



was definite slowing of the pulse and occasionally an incxwse w 
the blood pressure the dnsrobc elevation being most markc 
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The Moschcow itz Matas hjpercmic test on Februarj "’5 194^ 
demonstrated the presence of adequate collateral circulation in 
the right upper extremity 

Operation 15 1943 An incision was made on the 
mednl aspect of the upper third of the nght arm extending 



Fig 456— Aneno\enous fistula between the axiliai^ vessels The axillary vein 
proximal to the fistula is tremendously dilated (Army Medical Museum ) 

across the anterior axillary fold to the cla\ icle The deep fascia 
was incised and the brachnl vessels identified The brachial 
artery and vein were isolated 3 cm below the insertion of the 
latissimus dorsi and tapes placed about them The pcctoralis 
major muscle was incised in its outer third between mattress 
sutures The axillarv artery and vein were then isolated and 
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right hand the rigiit third finger being 86 F the left third finger 
909 r A venogram taken December 10 1942 showed a sudden 
increase in the size of the a\illar> vein m the region of the gunshot 
wound with definite dcfonnit\ of the \cin distal to the dilated area 
Examination of the heart revealed no enlargement A teleoroent 
genogram revealed the transverse diameter of the heart to be 11 5 
cm the internal diameter of the chest "^9 5 cm An clectrocardio 
gnm was negative On complete oliliteration of the fistula there 





455 — Po non f a 1 C irj ni m tl c nght axilla Note healed shell 
V Is (\nnj Mcdc 1 'Id 1) 


was defimte slowing of the pulse and occasionally an incre^e w 
the blood pressure the diastolic elevation being most roacKC 
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PROCEDURE the four vessels proximal and distal to the 

hstula controlled the dissecuon of the vanx was undertaken 
The median, ulnar and antibrachial cutaneous nerves were iden 
tified and protected The axillary artery was freed 3 cm above 
and below the fistula and a similar procedure was followed with 
the axillary vein Quadruple ligation was then performed using 



tig 458— The specimen removed at operauon showing the opened arter) 
^\lth the fistula partiall) closed by a thrombus (Army Medical School ) 


umbilical tape for the proximal artciy and vein and heav> silk 
for the distal artery and vein The fistula including the four 
\ascular segments, vas then excised (Fig 457) The deep fascia 
m the arm was closed and the cut edges of the pectoralis major 
approximated The superficial fascia and skin were closed with 
out drainage Silk sutures w ere used throughout 
The specimen (Fig 458) consisted of a segment of arteiy 
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and vein connected b\ a thin ailed fibrous tissue fistulous 
tract An organized thrombus protruded from the artenal open 
mg of tlie tract into the lumen of the artery partially closing 
the fistula There tv ere two valves in the vein 2 mm distal to 
the fistula 

Vostoperati e Co«rje —Immediately following operation the 
circulation of the right upper extremity was excellent and at 
no time subsequently w as there any peripheral circulatory em 
barrassment The radnl pulse was palpable on the fourth post 
operative da\ The wound healed per primam 

Km/tx — Cx'inim'ition three months after operation showed 
the right Innd to be ns warm ns the left a good nght radial 
pulse nnd no evidence of recurrence of the fistula The soldier 
vx ns returned to full mdttary duty 


Remarks 

The vlcvclopmcnt of a thrill and bruit immediately after m 
jur\ IS t)pical of an aneurysmal van\ In this patient the ar 
tenovenous anastomosis was formed comcideni with the vascu 
hr wounds nnd the minimal surroundme hemorrhage did not 
obscure the chmtal signs 

Occasionally an antriovcnous fisniln will close spontaneous!) 
Rcid and McGuire P0771 nnd Uomicr hue reported cases with 
unmistakable evidence of complete he ding A, remarkable ex 
irnpit of the manner in winch spontaneous hcnlmg may occur 
IS lUustnted m the specimen from this case The ortamred 
thrombus arising m the tistulous tract partinllv occluded it and 
had the thrombus been larger or the tract smaller complete 
obliteration might hav c occurred , 

Dilatation of the vein proximal and distal to the fistula iS t«e 
usual finding In this case the proximal vein was enormous) 
dilated while the distal vtm was constricted This 
plained by the presence of the two valves m the vein disu 
the fistula which undoubtedly directed the full force 01 
artenal blood into the proximal vein allow mg only a 
imount of blood to flow distally , 

The absence of cardiac symptoms is significant for one 0 ^ 
most constant late effects of an arteriovenous anastomosis 
cardiac dilatation myocarditis or decompensation 
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VARICOSE aneurysm V/ITH ASSOCIATED CARDIAC 
DILATATION 

Case Report 

F V C white male a technical sergeant aged t\v ent) fi\ e years 
was admitted to Walter Reed General Hospital January 29 1943 
Six months before admission while cutting papers with a boning 
knife the pauent accidentally plunged the knife into the middle 
third of his right thigh There was an immediate spurt of blood 
from the wound which was controlled bj. a tourniquet At the 
Station Hospital bleeding was stopped by local pressure and the 



her 459 —Show ing position of arTeno\enous ancur)sm in the right thigh 
(Army Medical School ) 

skm w ound w as sutured One week following the injury the patient 
noted a pulsating purring s^^ellmg at the site of the stab wound and 
described a wide area of ecchvmosis extending from the midthigh 
to the ankle The ecch> mosis gradually disappeared but the local 
swelling persisted Shortness of breath associated with prccordial 
pam on exertion and when lying on the left side was first noted 
three weeks following the injury and had persisted up to the time 
of admission 

Physical Ex vnmatioii —The patient was a stock v moderately 
obese soldier not appearing acutely ill The heart was enlarged 
moderatelv to the left No mumurs were present On the antero 
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medial surface of the middle third of the nglit thigh there was a 
soft, compressible, oval s%vcllmg 8 b> 6 cm over which a rough 
continuous thril was palpated (Fig 4S9) On auscultation a con 
tinuous roanng murmur was heard incrcasinir m mtensitv at each 
s> stole but dimmistung and becoming softer at diastole This bruit 
w as transmitted o\ cr t!ie medial and anterior surfaces of the thigh 
from the inguinal ligament to the knee The superficial seins of the 
nffhc thigh and leg were dilated and there w as an increase in the 
Circumference of the right thigh The right dorsalis pedis aid 
posterior tibial pulses were diminished The right popliteal blood 
pressure was 130/80 the left 158/80 Obliteration of the fistula b\ 
compression gave t>’pical pulse and blood pressure changes 

Before Compression After Compression 
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A telcoroentgcnognm taken Janu3r> “>9 1943 revealed the trans 
verse dnmeter of the heart to be IS cm (Fig 463 upper) An elec 
trocardiogram on Januars 30 1943 showed the QRS wa\es slurred 
m all leads There was a left axis dcxiation of minus 32 degrees and 
the T w a\ e w as im erted m Lead IV 

Operuftou— February 15 1943 Under continuous spinal an 
csthesia an incision 30 cm in length a\as made over the course 
of the femoral vessels A tourniquet was not used An oval 
aneurysm sac measuring 7 ^ b> ^ cm was found o\erI>ing the 
femoral a esscls at the apex of Scarpa s mangle co\ cred by ana 
adherent to the sartonus muscle The proximal femoral artery 
was markedly enlarged and thin wailed The proximal femoral 
\ ein was also dilated and eddies of blood synchronous wath each 
systole were seen through its will The vessels distal to the an 
eurysm showed marked changes the artery was small b«ng 
one half normal size while the vein was large and dilated (Fig 
460) j 

PROCEDURE The femoral artery and vein proximal and dbta 
to the sac were isolated and tapes placed about them but no 
tied The sac w as freed from the sartonus adductor longus an 
vastus medialis muscles the saphenous nerve and the 
the vastus medialis being first identified and protected 
ous collateral vessels requiring bgation w ere encountered 
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proximal artery was bgated ^vlth umbilical tape and transfixed 
uith a silk suture A similar bgation and transfixion svas per 
formed on the distal artery and the proximal and distal vein 
The sac together with the segments of the femoral artery and 



tip •k>0 —Findings at openaon showing the attenosenous aneurj'sni bet i i 
the femoral vessels (Army Medical Museum ) 

vein contaimng the fistula was excised (Fig 461) At the close 
of the SLX hour operation the foot w as w arm the blood pressure 
was 118 s>stolic and 78 diastolic and the pulse was 68 
The specimen (Fig 462) consisted of a segment of femoral 
arter> and vein wnth a communication 5 cm in diameter be 
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mcen the \csscU There uis an egg shiped 3neur>5mal sac 
measuring 7 5 h) 6 b) 4 cni which communicated wath the 
fistulous tract through an opening 4 mm m diameter (Fig 4>4 
C) The lining of the sac w is smooth and gra> white revem 



{ g -161 — n c operation coroplet d fvote ll c sze of the vessels 

i t 1 to tl e c i ancurj m (Am y \! d cal Mas “tn ) 


bhng Ultima ind the wall wis fibrous mcasunng 2 mm i*’ 
thickness 

rostoperatite Cotirse —Tlie nght foot and leg remamed w wm 
and pin) throughout convalescence although the dorsahsp 
pulse could not be felt The prccordial pam disappeared and t 
patient could he on his left side without discomfort A teeo 
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roentgenogram taken March 6, 1943, on the nineteenth post 
operame day sho^\ed a remarkable change in the appearance 
of the heart and chest The trans\erse diameter of the heart had 
dimimshed from 15 cm to 114 cm and the vascular markings 
in the lung field Mere no longer prominent (Fig 463 loMcr) 
Remits —Examination of the patient four months after opera 
non showed excellent circulation in the right extremity and pal 



Fig 'W’ — The specimen removed at operation showing the fistula between 
the /emoral vessels The large sac opened into the fistula (Army Aledical 
Museum ) 

pable postenor tibnl and dorsalis pedis pulses The blood pres 
sure Mas 120 systolic and 78 diastolic There Mas no shortness 
of breath on exertion and the electrocardiogram m as m ithin nor 
mal limits The soldier m as returned to dut> 

Remarks 

This patient fllustrares the cardiac dilatation early my ocardial 
changes and the marked enlargement of the proximal \essels 



Fiff 463 -Upper Tekoroemg n gram of the /.ys S opennon 
liataoon present before operauon trwff Nineteen days alter oy 
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charactenstic of large arteriovenous fistulas Holman believes 
these changes are caused by an increased blood volume incident 
to the arteriovenous communication The effects of excision of 
the fistula were notable the precordial pain subsided the heart 
returned to normal size and the myocardial changes shown by 
electrocardiogram disappeared 

While the clinical findings before operation indicated an ar 
tenovenous aneurysm a simple arterial aneurysm could not be 
excluded Even at operation when the thick walled sac over 
lying the vessels was isolated the differential diagnosis could 
not be made However, when the eddies of blood in the proxi 
mal vein were seen the diagnosis w as certain 

TREATMENT 

The object of treatment is the eradicaaon of the \icious fistu 
lous tract in such a manner that it will not recur Mai^ types 
of operative procedures have been described some or which 
have led to recurrence of the fistula and others to production 
of emboli or secondary hemorrhage Ligation of the proximal 
and distal artery the proximal and distal \em together with 
excision of the segment containing the fistula is the operation of 
choice This quadruple ligation with excision has given the most 
sansfactory results in the largest number of cases Operative 
procedures which restore the continuity of the artery either 
by transvenous suture or suture of the fistula, are often danger 
ous and usually unnecessary for the collateral circulation de 
veloped about these fistulas is sufficient to maintain peripheral 
circulation after quadruple bgation 

In certain instances where large maccessible collateral ves 
sels enter the fistulous segment or where its firm adherence to 
surrounding structures makes excision hazardous it may be ob 
literated by mattress sutures after quadruple hgation as des 
cnbed by Retd 

Emphasis must be given to the disastrous results following 
ligation of the proximal artery alone This must never be done 
for when the main arterial pressure is removed blood from the 
collateral artenal system will flow back through the fistula re 
suiting m inevitable distal ischemia 

The presence of an adequate collateral circulation must be the 
first consideration before operation rorrunatcl> an arteno 
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venous fistula is a most po%\crful sumulus to the developraent 
of collateral vessels and if four to six months are allowed a 
satisfactoiy peripheral circulation can be expected Occasionally 
becsisse of rapid increase rn the size of the sac secondary ftem 
orrhage or progressiv c cardiac dilatation and failure early op 
tration must be performed before adequate collateral circulation 
has been established In such cases, s\mpathetic block of the 
extremity jn\ oli cd either by noiacam infection or actual sec 
non as described b> Gage should be obtained before operation 
Thoughtful attention to the type of anesthesia used isimpor 
tant Continuous spinal procaine anesthesia is ideal for open 
nons on the \ csscls of the lr>M cr cMrcmines including the ihacs 
for the upper c\trcmit\ nnd neck cyclopropane ox>gen or m 
tratrachcal ether luic pro\ed satisfactorj 
In no surgical procedure is meticulous hemostasis careful dis 
section and gentle handling of tissue more important It is of 
advantage to work without i tourniquet because distended ves 
scls arc more casilv identified than those collapsed (Holman) 
The tissues aliout the aneuiysm contain man> large collateral 
vessels which must be sccurcU hgated Bleeding from smaller 
vessels may be controlled by cicctrocoaguluion The technic of 
ligation of the large vascular trunks has been described by R«d 
iSscnfia! nerves often accompany the involved vessels or ate 
actuall) incorporated in the wall of the aneurysmal sac They 
require accurate identification and certain protection 
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The excision of irreparably diseased lung tissue is common in 
civil practice There has been no opportunity, however, to em 
ploy modern methods of pulmonary resection in war until the 
present conflict Although the application of fundamental sur 
gical principles learned during World War I was largely re 
sponsible for the improvements m thoracic surgery more than 
ten years elapsed after the first world conflict before surgical 
extirpation of lung tissue was undertal cn except in an occasional 
case The lack of enthusiasm for these procedures can be ex 
plained by examining the mortality and morbidity rates w hich 
could be anticipated a few years ago when pulmonary resection 
was undertal en In a survey of cases collected from leading 
thoracic clinics throughout the world in 1932 Ballon Singer 
and Graham^ found that the mortality of lobectomy for bron 
chicctasis was approximately 34 per cent Moreover only 47 
per cent of the lucky survivors en;oycd entirely satisfactory re 
suits These statistics were for bronchiectasis cases only and it 
IS safe to assume that in the few instances in which lobectomy 
was performed for other lesions the death rate was probably 
even higher During the next decade almost incredible improve 
ments were made Statistics from leading clinics in England and 
the United States reveal that the average mortality for lobec 
torn) m bronchiectasis cases is about 5 per cent In determining 
this figure reports of less than fifteen cases were rejected to 
eliminate inclusion of four or five successful operations that are 
of questionable statistical value and might influence surgeons to 
be too optimisuc concerning the dangers of removing lung 
nssue 

From the Thoracic Surgen Section Walter Reed General Hospital 
Washington DC 
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Several outstanding senes can be cited Churchills* remark 
able senes of 133 cases of lobectomy for bronchiectasis with a 
3 per cent mortalitv Edward^ of England reported 166 cases 
m 1939 with a 12 per cent mortabt> It is noteworthv that there 
w ere only two deaths m his last sixty four cases Alexander and 
Haight^ have performed cight> four lobectomies forbronchicc 
tasis and other conditions w ith four operanv e deaths Ochsner 
\tid DeBakc)® have had fott> five lobectomy cases with three 
deaths There w cre no deaths in their last cw ent> fiv e consecu 
me cases Graham* Rladcs and Kent’ Oierholc* and others 
\uth large numbers of cases report operame mortalmes of ap 
provimitcl) 5 per cent Combining all of the available reports of 
senes of more than fifteen cases from the medical literature of 
the United States and England a total of S4S cases hate been 
recorded with a mortaht> rate of 5 3 per cent The great major 
it) of patients hav e been operated on for bronchiectasis Hom 
ever m some of the senes pulmonarv resections for other condi 
nons were included 

No single factor accounts for these advances The physiologic 
lessons learned m the first world war however famished a basis 
for fwnher dev clopmcntv Outstanding among these was the cotv 
tnbution of Graham and Bell® whose work eliminated most of 
the ph)siologic pandemonium b> establishing the dangers asso 
ented w ith open pneumothorax Practical methods for the con 
trol of intrapulmonic pressures w hen the chest is opened widcl) 

^ cre soon perfected and precise operating replaced earlier slap 
lash methods As a result of the combined clinical experiences 
ind investigatory observations accumulated during the two 
Iccadcs following World War I openrions in the thor« can 
low be underta] cn with a comforting knowledge that the pa 
lenc IS exposed to little if anv more danger than is associate 
,vith major operations elsewhere m the bod> It is interesting 
hat during the formativ c period of thoracic surgery 
ipecnlty was dignified by chest surgery services in leading 
Jitals the Walter Reed General Hospital by necessit) 

I chest center Immediate!) after the last war many of '' t 
ims of the influenza epidemic w ith chronic empyemas w 
lad resulted from complications of the disease w ere sent ere 
Tcatment The injudicious use of open drainage before ^ 
vyema was localized had often aggravated the conditio 
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enormous experience with these cases accumulated by Colonel 
William Keller^® accounts for many of the climcal principles of 
modem thoracic surgery 

Recent results with pulmonary surgery justify the conclusion 
that there should be no hesitation m recommending the excision 
of diseased lung tissue pro\ ided enough lung can be conserved to 
furmsh adequate respiratory exchange and it is known that con- 
servative measures will not cure the disease Many patients who 
\\ere handicapped by chronic cough productive of foul sputum 
or blood are cured and live normal lives after the diseased lung 
tissue IS extirpated Each year increasing numbers of cases of 
bronchiogenic tumors are being saved by surgery The success 
with civilian patients suggests but does not prove the value of 
pulmonary resection in military surgery The purpose of this 
dime is to discuss some of the problems of lung surgery in pa 
tients m the miUtar> service and to comment on the selection of 
cases the various methods now cmplo) ed and finally the disposi 
tion of patients who have been subjected to pulmonary resec 
tions 

In war the prescrv ation of man povv er is a paramount issue 
Whether excision of lung assue is feasible for members of the 
armed forces can therefore be determined by answering two 
questions Will the majont> of patients who have had lung tis 
sue removed return to military duty’ And is it possible to pre 
diet with reasonable accuracy which cases will be partially dis 
nbled by the operation’ 

These questions can we believe be answered by the results 
m fourteen consecutive cases treated by pulmonar) resection at 
Reed General Hospital * Nine patients from this group 
have returned to militarv duty and it can be predicted confi 
dentij that the majont) of the others now convalescing will 
soon return to their assignments A total pneumonectomy for 
bronchiogenic carcinoma not included in the senes was per 
formed on a patient not on active duty and disqualified for other 
reasons than the pulmonary iesion The lung and carcinoma 

Since the preparation of this manusenpe seven more patients have been 
subjected to pulmonarj resection In the entire senes of tvventj-one patients 
^re has been one death tvhich occurred eit;ht wcelvS after the operation 
ihc postoperative course in this case as complicated bj the development 
of a bronchopleural fi tula The exact cause of death v as not clear at post 
mortem examinat on 
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were removed and the patient rccov crcd fully 1 he operauon m 
this case ■was undertaken as a life sa\ing measure and not with 
the intention of returmng the patient to mihtar> duty 

SELECTION OF CASES CLINICAL PROBLEMS TECHNIC 

Certain admimstramc requirements must be fulfilled before 
any member of the armed forces can be subjected to an opera 
tion It IS ob\ious that particular care must be obsened in meet 
mg these regulations when a ridical operation is contemplated 
The problem from a c/micaf standpoint is straigfitfoi^vard Tfie 
risks of the operation should be balanced against the dangers of 
the untreated disease both from the standpoint of immediate 
threat to life and from progressue disabilit) It is our opimon 
howeter that in the selection of cases for elective pulmonarv 
operations in patients in the military service another important 
factor must be determined namcl> Docs the patient want to 
be a soldier’ Operations on subjects w ho hav e no desire to serv e 
w ould result in failure and cast disrepute on the treatment With 
few cvccptions however ic has been our privilege to treat men 
w hose principal interest his been to be cured and returned to dutj 
Var) mg amounts of lung assuc depending upon the extent of 
the disease have been removed The selection and disposition of 
the cases and the clinical problems involved will be illustrated 
by the following case reports 

Case I Bronchiecfaiis Involving fhe Right Lower Right Middle and 

Anfero Inferior Segments of the Right Lobe 

A thirty three year old soldier complaining of a chronic cough 
productive of purulent sputum was admitted to the Walter 
General Hospital two months after the onset of illness The first 
manifestation of pulmonary disease was acute w«h chiHs fever an 
pain in the chest The acute phase subsided after sulfonamide tner 
ap> but the chronic productive cough persisted Complete chmea 
and laboratory investigations established the diagnosis of bron 
chiectasis involving the right lower right middle and antero infenn 
segments of the right upper lobe (Fig 464) 

The patients general ph>sical condition was excellent l 
were no contraindications to surgical intervention 
the right lower lobe and right middle lobe were removed an 
antero inferior segment of the right upper lobe was resecte 
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partial lobectoni) conserving the remainder of the undiseased upper 
lobe 

Operation —An incision was made in the right thorax extend 
ing from the level of the fourth thoracic vetebra following the 
curve of the scapula and extending to the midaxillary line (as 
shown in Fig 465, of another pinent) The underlying muscles 
were divided and the thoracic cage exposed The sixth rib was 
identified and almost the entire length of the nb resected sub 
penosteally (the level of the entrance into the pleura and 



t ig 464 — Lipiodol bionchogram ing cxienbive bronchiectasis of the light 

lung 

whether a rib is resected and the incision made into the pleura 
through the nb bed or whether two ribs are divided and the in- 
cision carried through the intercostal space are details of technic 
of little importance and vary with individual surgeons) The 
underlying pleura vtas incised and the chest vtall spread open 
With nb spreading retractors The gross appearance of the lower 
lobe was not unusual The nght middle lobe was completely 
atelectatic The interlobar fissure between the nght middle 
and nght lower lobes was unusually complete The lower lobe 
was retracted laterally and the antenor surface of the lobe root 
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exposed The pulmomrj artcr> to the right loner lobe was iden 
tified and dissected free for a distance of about 2 5 cm The 
branch to the dorsal di\ ision of the low cr lobe w as identified and 
dnided between sutures The mcdnstinal end of the vessel was 
doubl) ligated with sill The pulmonarj arter> to the basal 
di\ ision w as dealt w ith in the same manner The bronchus to the 
right lower lobe was then clamped and divided leaving the lobe 
attached b> the inferior pulmonary vein The vessel which had 
been exposed b\ dividing the pulmonary ligament was encircled 


/ 

F g 4^5 —PI olograph of vhc new on for p Imo ir) resect 

y\vith a silk suture and a small hemostat was placed distal to the 
suture The lobe was amputated and a second silk tie place 
around the \em 

The repair of the amputated bronchus was accomplished ^ 
placing tw 0 mattress sutures of fine steel w ire through bron 
chus to approximate its edges These were reinforced by a ew 
interrupted sutures of fine blacl sill The bronclml stump 
then covered with a free pleural graft The middle lobe wa 
mobilized and the fissure between the middle Yhe 

developed by incision of the lung tissue between cHmps 
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hilum of the middle lobe was small The lobe was amputated 
between clamps and secured with silk sutures which passed 
through the bronchus and also secured the blood vessels 
The antero infenor segment of the right upper lobe w as iden 
tified The boundaries were distinct because the segment was 
partiall> atelectatic and when the lung was deflated and m 
flated, the segment filled poorly The segment was resected be 
tween clamps (details of parual lobectomy are included in Case 
IV) At the completion of the operaaon 0 6 gm of sulfamh 



l ij, 466 — Postoperatn e x ray film Note the space occupied by remainder of 
the nght upper lobe 

mide was placed m the pleural space The chest wall was closed 
first by approximating the fifth and sev enth nbs b> penchondral 
sutures followed by reconstruction of the intercostal muscles 
The muscles of the chest w all and the skin w ere closed m la> ers 
Tw o catheters w ere inserted into the pleural cav through sep 
irate stab wounds and connected to a continuous suction np 
paratus 

Bronchoscopy was performed immediately after the open 
tion to remo\c retained secretions. The postoperative result is 
shown in Figure 466 
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Coimuein — TJie bilobar dtstnbution of the bronchial dilata 
tions in the lower and middle lobes in this case is common In 
this connection it should be emphasized that bronchiectasis is 
not as formerly thought a disease which is usually confined to 
the lower lobes During the past ten >ears m studies of poten 
tial surgical cases of bronchiectasis many reliable investigators 
have demonstrated that the disease usually affects at least two 
lobes The most frequent distribution is in the left lower lobe 
and the lingula of the left upper lobe (left middle lobe) The 
combination of right lower and right middle lobe disease is sec 
ond m frequency and is the most common of all right sided 
lesions 

Inv oK ement of part of the upper lobe in addition to the usual 
bilobar disease complicated the problem Total pneumonectomy 
would insure complete eradication of the disease but would 
necessitate the sacrifice of a large volume of undiscascd funenon 
mg lung tissue A partial upper lobe lobectomy with removal of 
the anterior inferior segment was therefore the preferable pro 
cedure provided rlie segment could be demonstrated accurately 
when the operation was performed This proved to be the case 
The soldier is now on duty 

Caje II Bronehiecfaiij Involving ihe Left Lower Lobe and Lingula of 
the Left Upper Lobe 

The second case which will be presented illustrates the most 
common localization of bronchiectasis namely the left lower 
lobe and lingula of the left upper lobe Tor surgical purposes the 
lingula of the left upper lobe may be regarded as the left middle 
lobe and except for minor anatomic variations and embryonic 
differences the lingula of the left upper lobe is comparable in 
every respect to the right middle lobe In more than 60 per cent 
of cases of lower lobe bronchiectasis involvement of the nndd e 
lobe on the corresponding side will be present The lingula can 
be identified easily and its removal when the kft lower lo e is 
extirpated does not nppreciably increase the risk or techm 
difficulties of the operation 

A twenty eight year old soldier first became ill 
before admission to the Walter Reed General Hospital The 
illness was characterized by chills fever and chest pam 1 ^ 
phase of the disease gradually subsided but about two wee s 
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Its onset he suddenly found his mouth full of blood and coughed 
up a large amount of frothy bloody sputum His general health 
and abihty to engage in various activities impro\ed but he con 
tinned to cough up large amounts of purulent material The family 
history and past history were irrelevant Physical examination and 
laborator) studies v ere not unusual Lipiodol bronchograms re\ ealed 
saccular bronchiectasis of the left lower lobe and lingula of the 
left upper lobe Since this patient was m satisfactory general physi 
cal condition for operation and his length of service fulfilled admin 
tstrame requirements operation was advised In addition to these 
factors It ^vas the opinion of medical officers who examined him 
that he would be a \aluable soldier pro\ided the chronic cough 
could be reheved 

Operation —The left lower lobe and lingula of the left upper 
lobe ^\e^e excised The left lower lobe was removed by ligation 
of each structure at the root of the lobe The method is essen 
tially the same as desenbed m Case I for removal of the right 
lower lobe The technic advocated by Churchill and Belsey'* 
was employed for hngulectomy The bronchus and blood ves 
sels of the lingula were exposed The vessels were ligated and 
the bronchus occluded Variations in the mtrapulmonic pressure 
through the intratracheal catheter then created a delineating 
atelectasis of the segment Excision of the lingula was accom 
plished between clamps 

The postoperative course was uneventful except for a super 
ficial wound infection which healed promptly after drainage 
The productive cough has entirely disappeared He has gained 
w eight and is considered fit for duty 

Qoimnent —The importance of complete extirpation of bron 
chial dilations is obvious There is no question that many of the 
failures of the surgical treatment of bronchiectasis have been the 
result of faulty preoperame localization and the erroneous con 
ception that bronchiectasis is pnmanlv a disease of the lower 
lobes Failure to identifv the linguh on the left and the nght 
middle lower lobe is particularly common Surgical localization 
of bronchiectasis pnor to pulmonary resection cannot be accom 
plished satisfactoril) by a single postero antenor bronchogram 
since the bronchial divisions of the right middle lobe and the 
lingula of the left upper lobe overlap those of the corresponding 
lower lobe To obtain the necessarv three dimensional concept 
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of rhc tliora\ for rccogmcion of die middle lobes it is nec^san 
to imi!7e either the oblique projections or a combination of the 



F g 4/'7 ~A I o5fcfo ant nor bronchogptm TUe bronchi orfH-ip a" P 
JSC Jocaljz ton of tlie brondual diatatons « difTculr B Lateral ■ 
diesr The antenor posjt n of the liomta ts dem nsrrated clean} 
right anterior oblique profecnon of ^ bronchial tree lemanstraeng 
lingula of the left upper bbe (left mddle lobe) 


postero-antenor and lateral projections to determine the c'^ct 
localization of the disease (Fig 467 B C) 
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Case III Bronchieciasis Involving fhe Right Middle Lobe 
A t\venty seven year old soldier was admitted to the hospital 
complaining of a chronic cough productive of purulent sputum of 
three months duration Two weeks before his admission to the hos 
pital he suffered an acute illness which was considered to be pncu 
moma localized m the right middle lobe The acute features of the 
illness namely chills and fever subsided m about ten days however 
the chronic cough which had existed previously became worse and 
large amounts of foul smelling sputum were coughed up A clinical 
and laboratory survey of the case revealed nothing unusual except 


1 ig 468 —Lip odol 1 ronchograin leitionstraiing bronchicetas s of right m ddlc 
lobe 

the pulmonarv lesion Lipiodol bronchograms established the diag 
nosis of saccular bronchiectasis of the right middle lobe (Fig 468) 
The middle lobe was extirpated on August 28 1942 FollowinEr 
hospital convalescence and sick leave the officer returned to limited 
duty and was liter reclissified and is now engaged m full active 
duty 

Co;;/;/;e7;f — The operative technic employed in this case was 
similar to that described for middle lobe lobectomy in Case I 
except that the bronchus to the lobe was isolated and ligated 
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separately Of all the pulmonary iobcs the right middle lobe is 
probably most adaptable to resection It is usually easy to iden 
tify the structures at the hilum of the lobe and to ligate them 
separately 

E\ en u hen the tourniquet technic is emplo> ed the hilar stump 
IS so small that complications resulting from the development 
of a bronchial fistula arc unusual 

Case IV Bronchiecfesis Involving the Posterior Med al Portion of the 
Left Lower Lobe Treated by Partial Lobectomy 
A tvvent) three year old soldier was returned from overseas dun 
because of a chronic productive cough The first indication of pu! 
monar) disease was an acute illness in August of 1940 manifested 



fit, •i69—A Lipiodoi bronchogram sh nog a maU zon of bronc 
n the left lo cr lobe fl Lateral x ray film f cl est Note sm U ca lo 
the posteromedial segn ent of the lower I be 


by chills fever and cough He was m a hospital a few days .j 
with sulfonamide therapy and shortlv thereafter resumed 
activity His general level of health was good and he was 
seas where e\posure and other hardships of the field dutv 
the cough to become more severe and productive of about 6 
of thicl sputum each day Physical examination and 
inv estigations were not unusual except for a few rales at t ® 
base posteriorly and the demonstration of a small zone o 
bronchiectasis m the posterior medial portion of the e 
lobe In the lateral projection on n conventional x rav 
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cavities could be seen m the same position as the saccular dilations 
demonstrated by the radiopaque oil (Fig 469 A, B) 

Since all of the disease was confined to a single bronchial pul 
cnonar> segment and precise preoperativc location of the lesion had 
been accomplished a partial lobectomy with excision of the pos 
tenor medial segment of the lower lobe was performed 

Operation —Tht thorax was opened in the usual manner (see 
description of Case I) and careful inspection of the lung surface 
revealed a rudimentar> fissure delineating the postenor medial 
segment Inflation and deflation of the lung by rapid variations 
in the intratracheal pressure caused the boundaries of the seg 



I ig 470 —Photograph of posteromedial segment of the lower lobe after 
removal The large bronchia! dilatanons arc apparent The patient has had 
complete relief of symptoms 


ment to be e\en more apparent Transillumination of the inflated 
lung rev ealed a relativ el) av ascular line of cleav age betvv een the 
posterior medial and posterior lateral segment and incision 
through the lung tissue was made at this level The proximal 
portion of the segment was excised between clamps all bleeding 
vessels were ligated and the cut surface of the lung parcnch>ma 
Was covered with a free graft of parietal pleura which was ob 
tamed from the chest wall It was possible to palpate the bron 
chial dilatations m the segment and particular care was exercised 
to excise the lesion with n margin of health) lung tissue (Fig 
470) The remainder of the technical details arc identical with 
those described in previous cases The postoperative course was 
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satisfactor) 'ind it is anticipitcd that the patient will return to 
full diit> 

Co7//7w//t -Churchill and Bclsey suggested in 1938“ that 
despite the lad of veil defined surface markings the bronchial 
pulmomr\ segments might replace the lobes as surgical units of 
the lung They performed segmental pneumonectomy m resec 
non of the lingula of the left upper lobe (left middle lobe) b) 
rcmo\mg the posterior medial segment of the lingula and also 
tmplo) cd and advocated the technic in operations on the dorsal 
divisions of the lower lobe and elsewhere m selected cases The 
pnnciplcs of partial lobccrom> by segmental resection to con 
erve important amounts of lung tissue become particular!) 
important when subsequent strenuous activity is anticipated Our 
experiences with patients m the military service have convinced 
us that in well localized pcnpheral lesions partial lobectomv 
should be employed 

SELECTION OF OPERATION 

No attempt will be made to discuss m detail the problems of 
operative surgery when the various types of pulmonary resec 
tion arc undcrcal cn The methods will vary depending upon the 
volume of lung tissue to be crulicatcd tiit nature of the lesion 
and the particular circumstances in each case 

Although remov il of an enure lung (total pneumonectomy) 
was first performed by the tourniquet tcchmc the opcntion is 
now usually accomplished by identification and separate Iiganon 
of each structure at the pulmonary hilum This method was first 
introduced bv Ricnhofif * Alason Crafoord and others and 
has now been genenlly adopted Ic is safe to conclude that tour 
niquec amputation of a lung is to be condemned m the treatment 
\of pulmonary tumors and should be avoided at all times except 
nder unusual circumstances which preclude individual ligation 
technic 

Partial pneumonectomy miy involve the removal of one or 
more lobes or the excision of all or part of one or more broncho 
pulmonary segments The excision of a pulmonary lobe demar 
cated by more or less constant fissures has been illustrate in 
Cases U and III and the operative technic described Partn 
lobectomy by segmental resection is described in Case I 

The chief advantage of mdmdual ligation of each anatomi 
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Structure when either total pncumoncctomj or lobcctom> is 
performed has been the marked increase in successful closures 
of the bronchi and the prc\ cntion of the sc\ ere infections of the 
pleura which accompany bronchial fistulas It should be eni 
phasized however that occasions will arise when induration 
about the lung root will prevent the identification and isolation 
of the vessels and bronchi In these cases the tourniquet technic 
should be employed It should also be noted that the sequence 
of the dissection may be vaned depending upon the conditions 
encountered m each case Primary liganon of the piilinonarv 
V ein affords protccuon against emboli however it is often diffi 
cult to isolate the vein first B> rotating the lung or lobe to 
visualize both the anterior and posterior surfaces of the lung root 
the vanous structures can be exposed and divided The order of 
dissection can only be determined after the various structures 
are identified and the induration adhesions and the position of 
enlarged lymph nodes arc evaluated (sec Fig 471) 

POSTOPERATIVE CARE 

The postoperative care of pulmonary resection cases begins 
in the operating room as the chest is being closed and must not 
be relaxed until the lung is completely re expanded the wound 
healed and the patient fit for discharge In addition to general 
principles of combating shock maimcnancc of body fluids and 
so forth the thoracic surgeon must concern himself with the 
re expansion of the rcniammg pulmonary tissue Inflation of the 
lung through the intratracheal catheter and anesthetic appara 
tus as the chest is being closed is the first essential step in cfTect 
mg pulmonary rc expansion Before the effects of the anesthetic 
agent have subsided postoperative bronchoscopy should be per 
formed routinely to remove secretions which have accumulated 
m the tracheobronchial tree dunng the operation 

As soon as the panenr reacts and blood pressure and pulse arc 
stable the head of the bed is elevated to a 30 to 45 degree angle 
to keep fluid which may have accumulated in the pleural cavit) 
in a dependent position allowing the catheter drainage to func 
tion effectively One or two catheters may be employed de 
pending upon the size of the cavity and its posmon A negative 
pressure of from 9 to 12 cm of water is maintained until re 
expansion of the lung is complete Under ideal circumstances 
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this should be accomplished in twenty four to forty eight hours 
(Fig 472) When a compbcatmg empyema is anticipated, the 
drainage tube or tubes as the case may be, are left in place The 
cahber of the tubes may also be varied depending upon the 
amount of infection m the lung and contamination of the pleura 
dunng the performance of the operation 
Postoperative administration of oxygen, either through a nasal 
catheter or an oxygen tent is routine and should be continued 
for two or three days During this period coughing must be 



1 ig 47’ -Postoperative s ny film of chest t\vent> four hours after lower lobe 
lobectomy showing re-expaaston of remaining lung tissue 

encouraged Temporary manual immobilization of the chest wall 
by exerting pre^re on the lower costal region with the hands 
'vall allow coughing without undue pain and insures added pro 
tecuon against the accumulation of fluids in the airways 
Pam m the chest is the principal complaint expressed by most 
patients and constitutes the most important reason for suppres 
Sion of the cough reflex It is our opimon therefore, that mor 
phme should be given in suflicient amounts to provide comforr 
provided the patient is made to cough at regular intervals 
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Transfusions of blood administranon of plasma and other gen 
erally accepted measures are cmplojcd to combat shock 

anesthesia 

The anesthetic tcchmc for intrathoracic operaaons should 
furmsh first and most important a practical means for control 
ling intrapulmonic pressures and second facilities for aspiranng 
the respiratory passages during the performance of the opera 
non A tight fitting face mask will probabl> furnish adequate 
control of intrapulmonic pressure but fails to provide a means 
for intenmttent aspiration of iniicus pus or blood which tiuv 
collect m the tracheobronchial tree during the operative pro 
cedure The principal consideration in the choice of the anes 
thetic agent is that it must be a gas which can be administered 
wnth a high concentration of o\>gen C>clopropane gas and 
ether vapor both fulfill tins requirement In our own clinic the 
choice between the two agents is made b> members of the anes 
thctic department headed b> Major Harold Bishop and depends 
upon the anesthetic problems peculiar to cich case 
It IS our opimon that the use of spinal analgesia pendural 
anesthesia and local field block for intrathoracic procedures is 
ro be thoroughly condemned Although it is admitted that pi 
cients with sufficiently large vital capacities may tolerate open 
thoracotomy without protection of controlled intrapulmonic 
pressures the deliberate use of methods wluch fail to provide 
this added protection is difficult to understand 

SUMMARY 

Of fourteen members of the anned forces w ho have been sub 
jected to pulmonary resection nmc hav c returned to duty Vary 
ing amounts of lung tissue have been extirpated depending upon 
the size and nature of the lesion It is anticipated that the ma 
jonty of patients now convalescing from operations on the lung 
w ill be able to resume their former activ ities 
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CONTINUOUS CAUDAL ANESTHESIA 


MAJOR HAROLD F BISHOP 
M d I Corps Army of the Un ted Staf s 

An increasing number of articles have appeared in the litera- 
ture dunng the past year on an anestheuc method which has 
been designated by Hmgson and Eduards ® ® ^ as continuous 
caudal anesthesia These physicians administered their first con 
tinuous caudal anesthetic on January 6 1942 They concluded 
m one of their early aracles that this method, applied to obstet- 
ncs, presents a safe and effecave method for relieving the pain 
of labor and delivery and that it also has possibihues as a method 
of anesthesia for certain surgical operations Contnbutions to 
ward a further development of this anesthetic method have been 
made by Adams Lundy, and Seldon' by Siever and Mousel® 
and by Gread> and Hesseltine * All are agreed that there are 
cenain advantages and disadvantages associated with the pro 
cedure, which is still m a formative stage Further details related 
to Its techmc must be worked out 

form of anesthetic production has been practiced at 
Walter Reed General Hospital during the past year m a small 
group of obstetrical and surgical patients The first patient 
'i-as injected by this intermittent method on July 13 1942 
ince that time a total of eighty eight patients have received con 
tinuous caudal anesthesia Eighty-two of these have been ob 
stetrical patients in labor four surgical patients have received it 
a means of producing lumbar sympathetic block and two sur 
peal patients received this anesthetic for operations upon the 
er exttemities Two previously desenbed methods have been 
employed in continuous caudal anesthesia (1) the needle 
method of Hmgson and (2) the catheter method which has been 
esOTbed by Adams Lundy and Seldon The catheter method 
2S een used seventy nine times and the needle method m nine 


Surgical Service Walter Reed General Hosp tal Washing 
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CONTfNUOUS CAl/OAL ANESTHESIA IN OBSTETRICS 
The eighty t\\ o obstetrical patients receiving this form of 
anesthesia included se\cni> one primiparas and eleven multi 
paras The ages of this group varied from seventeen years to 
thirty eight years with the aNcrage being twenty five Episio 
romy low forceps and repair were routinely employed m this 
entire group providing an exacting test upon the anesthetic 
used Either morphine and scopolamine or nembutal or both 
vv ere administered usually in the first stage of labor in forty 
three of these cases In thirty nine cases these drugs were not 
used and m those instances m \v hith they u ere employ ed it w is 
not the practice to repeat their administration 



F g 473 —Tray used n continuous caudal ancsthes a sho mg a full 
needles for the theter method giad lat s nd a lapt r n cct ts 


Technic 

Catheter Method —The patient is placed in the knee chest 
position with the buttocks brought well over to the side 
labor bed The skin of the sacral area is cleansed with eth^ 
followed by antiseptic A wheal is raised in the center of the 
sacral hums which tf not rcadtly palpable is to be found ap 
proximatelv IV inches above the op of the coccyx The sac 
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rococcygeal ligament is pierced with a 20 gauge I y inch (in 
travenous) needle and 5 cc of anesthetic solution is deposited 
in the sacral canal If a No 5 ureteral catheter is to be used a 
13 gauge 2 inch needle with stilet works very satisfactonly for 
the introduction of the catheter However a little longer needle 
(3 inch) if available is preferable This lai^e needle is intro 
duced with the bevel up until the anterior sacral wall is en 
countered is rotated 180 degrees and then slid upward into 
sacral canal with bevel down until posterior wall is reached 
Stilet IS removed and needle is observed for possible escape of 
spinal fluid For further check on position of needle in relation 
to dura a syringe may be attached and aspiration earned our 
-k No 5 ureteral catheter (Fig 474) is tested for patency and 



Fig 474 —Showing two sizes ot ureteral catheters No 13 needles used to 
introduce catheters and the various parts of the Hmgson apparatus dis 
assembled (Note catheter on the left which was broken cm from its tip 
on attempted withdrawal through a No 13 needle ) 

possibility of any circular cracks or flaws It is threaded through 
the heavy needle for a distance of 12 cm the outer needle is 
removed and the catheter is anchored tightly in its position by 
means of narrow adhesive The end of the catheter is enclosed 
with sterile gauze and 25 cc of anesthetic solution is injected 
through the catheter b> means of a 10 cc s>nnge and a 22 
gauge 1 inch needle The patient is permitted to lie in any posi 
tion desired when the catheter method is used A graduate 
containing the anesthetic solution a syringe and a 22 gauge 
needle is kept sterile on a bedside table Subsequent injections are 
earned out approximately everj hour with 20 cc of the anes 
thetic solution If the Hmgson apparatus (Figs 474 475) is 
available it can be connected dxrectlj to the catheter as well 
to an indwelling needle (if such method is used) A 250-cc 
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discarded plasma bottle serves as an excellent container for the 
anesthetic solution A ureteral adapter serves as a connector be 
tween the ureteral catheter and the small bore tubing of Hing 
son s apparatus In such manner a constant connection can be 
maintained between syringe and catheter, future injections arc 
simplified and maintenance of stenht> can be more easily car 
ried out 



l^eedU Method —A malleable needle designed for continuous 
caudal use has been manufactured which is inserted into the 
sacral canal and then connected to the Hingson apparatus This 
needle is made of hyperchromc steel has an extra outlet hole 
and IS reinforced at the hub thereby diminishing the possibihty 
of brual ag,e ac this point K this method is chosen the psaent 2 S 
instructed to he on her side throughout the anesthetic period 

Anesfhefic Agenfs and Dosages 

Metycaine w as used m sixty seven of these cases procaine m 
ten and mtncain in fiv e A 1 5 per cent solution of these drugs 
was made up in forty four of the cases and a 1 per cent solution 
in thirty eight It was found m those cases m w hich 1 per cent 
was used that more solution was required for the anesthetic 
penod Vasoconstrictor drugs such as epinephrine (I 100000) 
or cobefnn (I 40 000) were used in thirty three cases but it 
w as felt that the anesthetic periods follow mg their injection w ere 
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not prolonged snfiaentlj to jcsnfv their nsc. In fo"*^ nme ca_es 
no vasoconsmctor -wus used 

The avenge amount of anesthetic drugs used m the e:ght\ - 
two ca^es was IjS cc. The <TialIes^ dosage was 25 cc. and the 
Urges* dosige was 6:3 cc. (mencaine, 1 per cen* or 6 gm ) 
In two c her instances dosages were 99 cc and 'ZO cc- bu* 
these amounts were used m comphcated and prolonged Ubo’^ 
In tho<e cases in w hich large dosages of anesthenc drugs w ere 
admirustered o\ er long periods the results w^re much less «3ti5- 
factorv The minal mjecaon was repeated on an average of ' - 
nmes m the eighn,-two cases- The number of mjecnon> ranged 
from a single mjecaon to eighteen 

Du ahcn cf Arss*^e*ic Peneds ard Lafccr 
One patient was earned for a penod of twenev four hours 
under coatmuous cindal anesthesia. The 'hotest dunnon ot 
anesthesia was one hour Fo* all cases the average duranoa was 
four and one-halt hours 

The avenge dunaon of labor for the entire 'enes was tweaw 
hours. The shortest labor was five hours and the lonses* was 
eight\ four hours Four long labors were encountered m the 
eroup In such cases after rcmjecaoui* were earned on* ove* a 
penod of ten to ntelve hours. less relief would be obtained on 
each <ub«cqnent mjecnon 

D“p*n cf Ce*-*^er Iraerhcn 

The catheter was inserted to depJis varving from - cm. to 
- cm. In the beginning of the «enes It wus felt that ic was neces- 
saiv to insert the catheter for a dep h of I cm. or mo*e (Fig 
~f~6) to obtain complete relief from pain Catheters were m- 
serted for depdis 15 cm., 17 cm., IS cm., and up to 23 cm m 
a groap of fourteen panents injected earh in the «enes Ou o’- 
dus group tv o paaents developed complications w h.ch will be 
described later m detail For the remamder of the «enes tne 
cadieter wus inserted to a d-^pJj of less than l3 cm D-*pJis 
cm., 8 cm., II cm- 12 cm- 13 cm- were all used and i* w*as 
found that results w ere jus* as good as in those ca^cs in w h-ch 
dep h of insertion had been used \z the presen ame the 
^ beter is being inserted 12 cm It ira\ be found tha* thr> can 
be redaced snll further wnth just as effeenve results. 
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tig 476 -\ y sho\ ng No 5 ureieral catheter inserted for 
f 15 cm 1 t the I nil nd outi cd by p topaq c Note br n 
p esentauon 

Anesthetic Results 

Some degree of incstiiesia developed jn all cases m which this 
method u as used However complete freedom from labor pain 
and complete anesthesia for delivery were not accomplished in 
all cases In fifty eight coses (or 70 per cent) we were com 
pletely satisfied with the results In twenty four cases (or 30 
per cent) complete anesthesia ^vas not achieved although the re 
suits cannot be put dow n as unsatisfactory Some of the factor* 
encountered in this latter group will be enumerated Three long 
labors were encountered and as has been stated after ten or 
twelve hours of anesthesia reduced relief from pam resulted on 
each succeeding injection These patients required supplemen 
ration for delu ery In three patients the catheter either slippe‘ 
out or became disconnected In one instance the catheter be 
came plugged and in one instance the needle became plugged n 
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one case the catheter became contaminated and anesthesia was 
disconunued for this reason There was unilateral anesthesia, 
only, m patients Occasionally there tv ould be complete ob 
literation of labor pains but not sufficient anesthesia for episi 
otomy low forceps and repair The incidence of all of these 
technical difficulties was reduced as experience w as gamed in the 
management of a greater number of cases 

Low Inctdence of Untoward Effects 
There is no doubt but that this method of obstetneal anes 
thesia carnes a low incidence of harmful effects upon mother 
and baby Defimte comphcations can be explained by errors in 
technic It is gratifying to have available a method of obstetneal 
anesthesia -which practically eliminates the need for resuscitation 
of the baby In no instance throughout these eighty two dehv- 
enes has it been necessary to resuscitate the baby We beheve 
this to be an outstanding advantage of the method and feel that 
it has not been emphasized sufficiently m the hterature 
There w as a mild episode of vomiting with three patients In 
only one case w as there any more than normal blood loss asso 
ciated with dehvery and in this one instance there was a low 
position of the placenta It was the opinion of the attending ob 
stetncian that there was no increased frequency of postpartum 
cathetenzation There was no infection in any of the cases at 
the sites of needle or catheter insertion 
There has been speculation concerning the possibihty that 
contmuous caudal anesthesia may slow the course of labor This 
cannot be borne out in this senes although m those instances where 
of anesthesia developed by error there is no doubt 
that the anesthetic played a part in prolonging labor If for any 
reason it is felt that labor may be prolonged cononuous caudal 
anesthesia should be delayed until labor IS well advanced or used 
as an anesthetic for delivery only 

Complicafions 

We would like to record three complications -which were en 
countered m this small senes All were due to errors in technic 
I Neurological Sequelae —This paaenc was a pnmipara 
tmrtv four years of age who dehvered by breech extraction a 
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normal baby after a prolonged and difHcuIt labor of forty three 
hours Caudal anesthesia was maintained for a penod of twenty 
four hours but was discontinued owing to the development of 
anesthesia high on the trunk severe pain on injection drovvsi 
ness and because of the fact that the patient receiv ed decreasing 
effect from succeeding injections A nghl facial weakness and 
paresis of the right arm became apparent shortly after the oc 
currence of the abov e s> mptoms The delivery w as complicated 
by vomiting and the patient dev eloped a temperature elev anon to 
102 F This patient had received 520 cc of ancsthcnc solution 
through a catheter that had been inserted to a depth of 20 cm 
It was felt that the catheter had been inserted to an excessive 
depth and that this accounted for many of these symptoms al 
though the possibility of a dural puncture and subdural injec 
tions could not be definitely excluded The right sided motor 
weakness cleared up griduall> following the patients discharge 
from the hospital Following this complication catheter inser 
nons have been kept to a maximum of 14 cm 

2 Vascuhr CoW^pre —This patient experienced rachjeardia 
blood pressure depression numbness over the left chest and pain 
m the back of the neck following administration of caudal an 
esthesia The catheter had been inserted to a depth of 18 cm 
Following notation of the above S) mptoms the catheter was 
withdrawn to the 10 cm mark However unilateral anesthesia 
persisted It was likewise felt m this case that the catheter had 
been inserted to an excessive depth 

3 Broken Catheter —This patient was obese with a fat pad 
lying over the sacrum Attempted insertion of caudal needle and 
catheter was difficult Removal of the catheter out through the 
needle was attempted but the catheter was sheared off at the end 
of the needle Surgical removal of the caudal section of catheter 
was necessary A catheter was broken off in an idenacil manner 
during an attempt to induce continuous caudal anesthesia for 
vasodilatation of an extremity Following the experience in these 
two cases it became apparent that needle and catheter should be 
removed together as one piece when difficult> is encountered 
and in no circumstance should the catheter be pulled back 
through the needle 
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Optimum Time for Admmisfrotion of Anesthetic 
One of the difficulties associated with this anesthetic measure 
IS the determination of the optimum time for starting the pro 
cedure Of course, endeavor was always made to obliterate pain 
for as many hours of the labor period as possible However it 
became apparent that our least successful cases were those in 
which the anesthetic was started many hours m ad\ ance of de- 
livery In such cases a tolerance seemed to be built up In the 
prolonged labors, pain relief would be less complete and the 
patient w ould require a larger quantity of drug at more frequent 
inten als In the beginning of this senes the anesthetic was prob 
abl) being started too early in the course of labor and the ten 
dency now has been to delay more and more the initial injection 
of the anesthetic solution Best results were obtained when the 
anesthetic was administered four to five hours prior to dehvery 
In other words anesthesia was delayed until contractions were 
occurnng regularly every three to five minutes and the patient 
'vas in definite need of some type of analgesia 

Sympathetic Block for Vasodilatation 
It has been noted that accompanying the effects of continuous 
caudal anesthesia there is vasodilatation of the superficial vessels 
and increased si in temperature of the lower extremities These 
effects denoting blocl of lumbar sympathetics were usually 
as pronounced as when lumbar sympathetic blocl is earned out 
by the customary paravertebral injections Accordingly con 
tinuous caudal injections were earned out on four patients for 
the purpose of vasodilatation by sympathetic block Two of 
these patients were suffenng from gangrene of an extremity 
secondaiy to embolism In one of these continuous caudal in 
jcctions were combined with refrigeration therapy applied to 
the extremities The other two patients had thrombophlebitis of 
a lower e\tremit> Thermocouple readings were taken before 
and after injections and skin temperature elevations were re 
corded m all instances When used for such purpose injections 
^'cre made every two to three hours In such fashion the lumbar 
s> mpathetics w ere bathed continually in the solution and a more 
constant sympathetic block could be accomplished than if para 
vertebral injections are repeated once or twice 
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IV TitE MiDDte East Forces 


Extent 

Approximate 

Percentage 

Mortality 
Per Cent 

Very small 

Under S 

0 

Small 

5-10 

0 

Sm II to moderate 

10-15 

8 

Moderate 

15-20 

4 

Aloderate to extensive 

2(>.'’5 

60 

Extens v e 

25-50 

91 

Very extensive 

Over 50 

100 

GENERAL TREATMENT 



The general treatment of bums is by now becoming prett> 
well standardized and the principles and practices involved in 
war burns arc cssentiaU> similar to those sustained m civil life 

Relief of Pam 

Relief of pam both during debridement and at other times 
should be attained by adequate doses of morphine given subcu 
taneouslv or incravcnousl> General anesthesia sliould seldom 
if ever be necessary 

Confrol of Hemoconcenlrafion and Burn Shock 

Control of hemoconcentration and bum shod requires vig 
orous plawi'i stibstitution tberipy during the exudative phase of 
from forty eight to ninety six hours During this time the degree 
of hemoconcentration is followed bj means of the red cell 
counr hemoglobin and hematoent determinations and urinary 
output If facilities arc available an occasional check should be 
made of plasma proteins chlorides and nonprotein nitrogen 
Giv en a sev ere bum involving 20 per cent or more of the body 
surface it is well to administer rapidly by vein an initial 500 cc 
of plasma for each 10 per cent of involved body surface and 
thereafter to be guided by one of the follow mg simple calcula 
tions 

1 Method of Black based upon the hemoglobin reading 

Plasma in liters required will be 5- 500 

Hgb (in per cent) 
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2 Method of Harkins, using the hematocnt 

Plasma required will be 100 cc for every point above the 
normal (45 per cent) 

3 Our method adapted from Harkins based upon the red 
cell count 

Plasma required will be 100 cc for each 2 per cent rise m 
the red cell count above 5 000 000 

Vigorous application of beat to patients already on the verge 
of shock IS to be condemned, since by producing peripheral 
vasodilatation and fluid loss through perspiration it increases the 
tendency to shock In short, the temperature should not exceed 
80° F 

The use of adrenal cortical extract (cortin) in experimental 
^ has been found by Rhoads AVoIff and Lee to lessen 
the abnormal capillary permeability m bums In treated animals 
less plasma was required to restore the circulating volume than 
in controls We have had no opportunity to use cortin Our 
experience with the synthetic hormone desoxycomcosterone 
acetate, in a few cases has not been conclusive 

Depletion and Anemia 

Depletion and anemia although only mildly manifested m 
any but the deepest second degree burns becomes a serious 
problem in extensive third degree wounds dunng the sloughing 
stage when the necrotic conum is separating away and until 
s in grafting is completed This is especially true if sepsis is 
niore than minimal and if exudation is profuse During these 
ate stages the patients lose appetite and weight and develop 
secondary anemia Their blood chemistry studies show abnor 
proteins especially of the albumin fraction 
igh caloric intake, such as that prescribed b> Lyons^ for 
^ depleted soldiers with infected compound fractures 
for by a resourceful dietitian The diet consists 
rnr 1 ^ °^^'^^^°hydrate 125 gm of protein and75gm of fat 
«;h ^ u K If the patient w ill tolerate It extra protein 

th°^ gnen since this is all important both in protecting 
thL combating the negative nitrogen balance Since 

c IS a natural tendency m chrome sepsis toward fattj liver 
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the fats should be kept low The following vttavnn tntake should 
be assured 10 000 to 15 000 international units of vitamin A 
’ to 5 mg of vitamin Bi 3 to 5 mg of vitamin Bo 30 to 50 
ing of nicotinic acid and 75 to 100 mg of vitamin C Also if 
tolerated ferrous non should be supplied for hemoglobin re 
generation 

Almost inevitably it will be necessary in extensively burned 
soldiers to supplement the above with parenteral protetn ah 
mentation There are drawbacks to the use of plasma and whole 
blood in this capacit) In the first place 1000 cc of blood or its 
equivalent 500 cc of plasma would supply only 35 gm of 
protein Further as pointed out by Dman * plasma is able to 
correct directly only hypoproteinemia To regenerate tissue 
proteins its colloids must undergo hydrolysis and the com 
ponenr ammo acids must then be resynthesized to the various 
tissue structures In seriously debilitated patients this process 
may occur slow ly if at all It is now possible however tosuppiv 
these building stones for protein synthesis m the form of a solu 
non of hydrolysate of casein developed by Flman' and others 
It IS doubtful whether whole blood is any longer necessary to 
correct the anemia From the work of Whipple® it appears that 
if adequate iron is available and protein is supplied as plasma 
amino acid or protein digest solution 2 to 4 gm of hemoglobin 
ire formed for every gram of phsma protein 

Infection 

Both the Bntish and Amencan armies now recommend gen 
eral rather than local sulfonamide therapy both prophy lactically 
and therapeutically There is increasing evidence that adequate 
oral intake with the blood level in the vicinity of 10 mg per 
100 cc IS a more effective manner of combating vvound infection 
than local application of the drug Circular Letter No 15 Jan 
uary 11 1943 from the Surgeon Generals Office recom 
mends that a dose of 4 gm preferably of sulfadiazine be ad 
ministered imtially Then until diuresis is again established 
0 5 gm doses should be given at four hour intervals thereafter 
the dosage should be increased to 1 gm doses every four hours 
for as long as the responsible medical officer considers necessary 

Pemcillin’ is now known to be capable of ridding a majon^ 
of wounds of staphylococcus and streptococcus as well as the 
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gas farming anaerobe^ and certain other bacteria It has so far 
demonstrated no senous ta\ic eifects and practicalU no re^ictions 
of an\ sort Qinical m\‘esri£ranon in now in pro^resj. to dettniunc 
optimum dosasre and route of administration and to define its 
field of usefulness. Vt the same tunc the output of ptnicilhn 
IS beincj rapidl\ expanded \\ ith the prospect that soon the a \\ lU 
be a sufnaent suppK for cencnl use *1 lierc is reison to belie\t 
that this new agent w ill suppl int the sulfon imides m the control 
of infection both m bums and m other w oumU. 

Prophxlixis ntrunst tertnus should be c-imeil out in ill but 
the most superficial bums b\ the ciistonnn injection of 1 cx 
of tetanus toxoid Lxeept in cxtixmti' deep bums w iih dt^tmo 
non of nuisele or thimntt of bones mmmnirition asrnnst iris 
formin? anaerobes is unnecessirx 

LOCAL TREATMENT 

The loc-il taitmtnt of wnr bums m contrast to (heir giiuril 
treatment has been in a sntc of flux ind of trnl and error 
dunntr the present w ir One his but to ghnee through the 
report ot Colonel \\ lUon' concerumg the \-anet\ of ircxtments 
tned upon the bum cisuiUie^ of the BntLsh Dchth \rm\ or 
at Colonel Locics accounr' of the pricticil problems imoKed 
in the treatment of bums at Tobmk to rv ilite first tint as x tt 
no ideal treatment his been dtxised mil second tint w irfin. 
imposes mam obsticlcs not met with in a civil communuv 
Some of the main obsticlcs are frequentlv I'^ocnted senous 
wounds, the problem of trmsport indihcdtln between receipt 
of bum and its difinmvc rreitment iht sc-ircitv of even such 
taken for framed ficilines as w uer the omnipresence of fine 
sand and dust m dcj«crt the Iters and hst butnntlevst insufiicunt 
officer and nursinjy personnel 

Pemr;//m promises to be the ouisnmiuur contnbunon to loc-il 
bum treatment in even phisc but the cniergtiicv dressimr * 
Colebrook and co-workers* found tint b\ the use of i w utr 
soluble penicillin ointmtnt conruninC 120 units to the gram 
nftv four bums were nd of stiphvlococci and streptococci 
b\ the seventh or eigluh da\ and m 76 ptr cent of the cases 
O' the third to the fifth dav Vmong these were seven svilfoni 

At ^iTfsent at since it is unstaMc at ux m ttnipenture in inrmentv 
’'F Solutions. It UTul 1 not be fra^ le to tw it in « b-ance stations. 
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nude resistant bums Dressings ucre changed only at forty 
eight hour intervals Penicillin has no effect upon the gram 
negative bacilli B proteus B py cyancus and B coli Hom ever 
a new agent streptotbrictn, shows promise in this direction 
and IS at the present time under study Strcptothricm is the by 
product of one of the nonpathogenic soil actinomyces We 
propose in the next bum cases received to apply penicillin oint 
ment locally and also to inject moderate doses parentcrally 
Greater attention should be given to the possibility of pnmary 
excision of selected third degree burns and immediate split thick 
ness grafting This procedure has been advocated by Young” 
and others and w as recommended m the Circular Letter No 15 
The possibility of wound sterilization by penicillin should 
greatly increase the time limit and scope of this procedure 
The compressive ty pe of dressing for bums as now recom 
mended by the Army seems greatly supenor to any leathcnzmg 
method of treatment and its advantages are wholly aside from 
the favorite local application of the surgeon m charge By the 
resilient compression further loss of plasma is greatly lessened 
At the same time the wound is well protected from further in 
fection and the patient is allow ed relatn c fri-cdom of mov ement 
The local care of the bum is reduced to a minimum for the first 
ten to fourteen days during which time the dressing is left 
undisturbed During the sloughing period furthermore there is 
no tough eschar to be removed in addition to the necrotic corium 
and there is far less tendency for pockets of infection to dev elop 
It was found by the Bntish in North Africa that oral sul 
fonamide therapy combined with the tannic acid and silver 
nitrate local treatment carried with it a mortality of 60 per cent 
Consequently tannic acid and silver nitrate treatment has been 
abandoned by the Bntish 

Outline of 0 Workable Plan of Treatment for a War Burn Casualty 
1 First Aid —The first prmaple in first aid treatment of bums 
is to 1 eep the wound relatively sterile when first received as 
bactena free as possible especially from nasopharyngeal organ 
isms The patient and his attendants if masks are not av ailable 
should keep their mouths shut as much as possible 
The necessity of a first aid or mal eshift dressing which must 
tide the soldier over for many hours during which time he may 
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have to undereo han and arduous transit is one of the chief 

prb “ms of mUitary'snrgery and one seldom met avith m civJ 

hfe Furthermore, adapting this imtial dressing to 

defimm e one gn es rise to further perplexity Circular Letter No 

15 recommends that the burned surface be covered with bone 

acid ointment or vaseline and oxer this a layer of 

gauze and an outer dressing Reliance is placed on ora ti 

mde for prophylaxis against infection Obviously no debnde 

ment is possible on the spot Now xvhen the 

at the rear we must decide cither to leave the original dress ng 

m place or that the degree of contamination 

ment under standard operating room technic In the at er 

all the previously smeared on vaseline or boric 

first be removed with whatever detergent is available adding 

greatly to the length and severity of the procedure 

2 Imtial Definitive Treatment is underswod veil 
enough by now not to require further discussion c le 
problem is v hether or not to debnde the burn of the fresh arrival 
Nuth his emergency dressing in place For reasons already m 
tioned IV e favor the compressive type of treatment nther 

the alternative tannic acid Sliver nitrate method 

3 Technic of Dressings -Certain measures should be insisted 
upon to avoid fresh contamination of the wound after remova 
of the initial compression dressing Dressings should be change 
either before or at least one hour after the beds are made an 
the wards are mopped out each morning The patient, as well as 
the dressers should masl and if sterile govvns and gloves are 
not available at least a * knife and fork technic vvith sten e 


instruments should be used . 

Until penicillin ointment becomes available there is no ^ca 
dressing outstanding enough to warrant especial emphasis 
Dal m s packs sulfonamide ointments cod liver oil boric aci 
ointment saline pads and still others all have their adhwents 

4 The Sloughing 5r^gc-This trying period inevitable to 
all third degree burns, can be expedited somewhat by repeated 
gentle dissecting ivvay of all detachable nonviable tissue During 
this period vve have combined mechanical cleansing with physi 
cal therapy by means of general tubbing for extensive ^^um 
bums and the whirlpool bath for extremity bums especially 
those of the hands Voluntarv motions and exercises are much 
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more readily performed by the patienr under the soothing in 
fluence of the warm bath Wc have not found any notable 
advantage m hypertonic saline over simple tap water for these 
baths Needless to say these facilities will not be available in 
many Army hospitals Until now we have been gratified by the 
results of the whirlpool bath on our deeply burned hands in 
spite of any slight cross contamination that it might occasion 
How well this will adapt itself to the new era of wound 
srenlity penicillin and streptothncin seem to promise remims 
to be seen 

Interestingly enough in this series the burned hands with 
extensor surface involvement spontaneously assumed the posi 
non of funcuon which is correct m these cases When the 
flexor surfaces of the hands ire involved the hinds should be 
maintained m hyperextcnsion 

5 Shn Grifting—Tot third degree bums, skin grafting 
should be earned out at the earliest possible moment The more 
luxuriant the granulation tissue becomes the greater the amount 
of resulting scar tissue Therefore as soon as the slough has sep 
arated ind before the underlying granuhtions have time to de 
velop a preliminary grafting should be done A film of skin 
not over 0 005 inch (thm Thiersch) should be taken either by 
dermatome or razor and applied either m sheets or cut into 
small squares and applied as a mosaic Once healing has occurred 
where necessary the scarred tissue may be excised and a deep 
intermediate thickness dermatome graft applied to a stenle field 
The skin grafting m these cases was performed by Lieutenant 
Colonel Schuessler of the plastic surgery division 

6 Rehab:litati07i rehabilitation is one of the most 

difficult and trying problems especially when the hands are 
involved Early physical tlierapy followed as soon as possible 
by occupational therapy is desirable The patient should con 
stantly be urged to exert every effort m active motions as for 
example repeatedly gripping a rubber ball Corrective splints 
so dev ised as to apply elastic traction against contractures should 
be worn at mght Numerous ingenious appliances were con 
structed by Sergeant Keith in the hospital orthopedic shop 

Where tendons especially the extensors have been destroyed 
free tendon transplants may at times be worth attempting 
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CASE REPORTS 

Case I —Corporal P J D aged twenty ejght years was aboard 
the transport U S S Tasker H Bliss when it was torpedoed The 
ensuing blast prompted the soldier involuntarily to throw his hands 



Fjg 477 (Case —A B IP/ch day Shotiang flexion defonnicy C D TVich 
plmte in place The joints are not ankyloscd therefore further improvement 
tan be hoped for 


yver his eyes for protection resulung m flash bums of the hands 
face thighs and upper back He escaped through a porthole into 
the sea from which he was rescued after immersion for thirty min 
utes When rescued he lost consciousness for three davs due to the 
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extreme degree of shock present, although he had experienced no 
pain 

One umt (250 cc ) of plasma xvas given three times daily for four 
da>s until the patient was clearl) bejond the shock stage The 
burned areas were dressed with a sulfonamide ointment until the 
soldier arm ed at Walter Reed Hospital SLXteen da> s from the tune 
of burn It was estimated that 25 per cent of the bodj surface was 
involved in second degree bum while there was third degree in 
vehement of the extensor surfaces of both hands over the proximal 
phalanges and most of the dorsum of the left hand The tendons 
were exposed over five joints m the left hand and over one joint in 
the right (initial photographs rcgrcttablj lost) The bums were 
c/eanseef with warm tap water and dressed with gauze smps im 
pregnaied with 5 per cent aqueous emulsion of sulfadiazine Five 
hundred cubic centimeters of whole blood was given 

By the twenty fourth day all second degree bums had healed 
and granulation was progressing on the hands Pulmonary embolism 
developed on the twenty first da> secondan!) to a thrombophle 
bitis of the left femoral vein On this account physical therapy and 
whirlpool baths were delayed until the eighth week By twenty 
four weeks maximum improvement had been gamed through physi 
cal and occupational therapy but a flexion deformity of the right 
third and left third and fourth fingers sol) existed (Fig 477 B) 
An orthopedic appliance to stretch these fingers into extension was 
made (Fig 477 C D) and worn m bed at night This has further 
increased functon of the fingers Free transplant repair of several of 
the extensor tendons is contemplated 

Case II— Private H R aged thirty three years received flash 
burns of the knees face and hands at the same time as the pauent 
of Case I This soldier suffered 4 per cent second degree and 3 per 
cent third degree burns The extensor surfaces of the hands received 
deep third degree damage and were very painful This patient also 
suffered immersion after escape through a porthole but was rescued 
and received treatment within forty five minutes The hands were 
splinted and sprayed with tannic acid while a sulfonamide ointment 
was applied to the face and knees In the absence of shock plasmi 
therapy w as not necessary 

All burned areas were redressed with sulfonamide ointments cverv 
fourth day until the patient s arnval at "W alter Reed Hospital slx 
teen days from the time of injury At this time the second degree 
bums were healed but the third degree involvement of the hands 
was markedly infected and painful The hands were cleansed with 
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marlf.,^ S P grafts have covered the exposed tendons Note 

jj_ ocIoTOiu shown in D E Final healing completed following secon 
> graft F G Correction solmts in olace 
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unrm tap ^vater and compression dressings applied Whirlpool baiht 
were started on the t\\ent> second daj (Pig 478 A B) Later 
thin razor grafts were applied to the denuded areas and exposed 
tendons h\ Lieutenant Colonel Scliuessler This carl\ grafting re 
duced the pain and hastened initial cpithclization B\ eight weeks 
occupational and physical therapy were started to increase the 
metacarpophalangeal fle\ion and motion available m other joints 
(Fig 478 C, D) At sixteen weeks the initial scar and unstable 
epithelium were replaced on the dorsal aspects by thick intermediate 
demiatome grafts as shown m Pig 478 E At the end of twenty 
four weeks healing was complete and orthopedic appliances were 
devised to assist m rehabilitation (Pig 478 f, G) At present the 
patient is able to play the pimo again Some minor plastic procedures 
ire further contemplated 


Case III— Corporal C L B aged twentv six \cars was aboard 
the same torpedoed transport and received bums of the face hand 
and thighs under the same conditon This soldiers bums were ini 
mersed m the sea prior to rescue and he first received treatment in 
about one hour In a mild degree of shock he was given plasnu 
and parenteral fluids repeatedly with morphine m half grain doses 
for pain The burned areas were d^bridcd and the face and hands 
dressed with sulfonamide ointment Tannic acid was sprayed on the 
thigh bums 

The patient arrived at Walter Reed Hospital sixteen days from 
the time of injury with healed second degree burns involving 13 
per cent of the body surface and deep third degree bums of the 
hands exposing a number of extensor tendons as seen m Pig 479 
A B After cleansing witli warm tap water a compression dressing 
was applied against a molded plastic volar splint Whirlpool baths 
were started on the twenty second da\ On the twentv fifth day 
the raw surfaces were covered with thin Thiersch grafts Further 


Thiersch grafting of the areas over the exposed tendons was ncces 
sary and this was done on the forty eighth dav Physical therapv 
was continued from the twentv second day and occupational ther 
apy added at eight weeks to decrease joint ankyloses At fourteen 
weeks free tendon transplants from the extensor tendon of the righr 
fifth toe to the right second and third fingers was performed bv 
Lieutenant Colonel Thompson of the orthopedic section Tins al 
lowed more extension of the involved fingers At twenty weeks the 
heaw scar over the dorsum and proximal portions of the first four 
fingers of the left hand w as excised and covered with a split thick 

ness graft (Fig 479 C D) Further improvement of the left dista 

and midinterphalingeal joints is precluded by their bony ankylosis 
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Fig 479 (Case III) — /4 B ■’5th da) Note that extensor tendons are exposed 
in several places C D Deep intermediate graft has been applied to the left 
hand Extension of right second and third hngers has been made possible by 
tree tendon transplant 
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CAPTAIN H I PUSHt 
Med cel Corpt Unifed Siatsi Na y 

That trauma and death can result from the effects of blast 
incident to a nearby explosion such as a detonation of dynamite 
or a T N T shell has for long been recogmzed 
IJunng our Civil War Mitchell Aloorhouse and Keen* cate 
goncally described the effect of blast on the central nervous sys 
tern Since that day numerous articles dealing with the various 
clinical pathological and histopathological mamfestauons of 
this physical entity have appeared m the Amencan, Enghsh Ger 
man and French literature Prior to the first World War how 
ever the mijonty of these references dealt with injuries to the 
central nervous system with intrathoracic injuries receiving 
lesser emphasis 

A w nting in the LiT/itref, desenbed fatalities 

due to blast in w hich the most prominent pathological lesions 
''ere in the lungs and vascular s>stem of the brain Mott at that 
time also stressed the likelihood of carbon monoxide poisomng 
P aying a sigmficant part m fatalities of this character The num- 
r sustained blast injuries and the number who 

died of such injuries in World War I is incalculable There were 
undoubtedly many thousands In any event there was much 
confusion between those physically injured and those suffenng 
irom psychogemc trauma Mjers* distinguished between these 
two syndromes and classified those suffering from orgamc in 
jury as shell concussion cases and those suffenng from psy- 
chogenic war neurosis inadent to fear and fatigue as shell 
shock cases 

Surgical Service United Stares Naval Hospital, San Diego 

t^ief of Surgerj United States Naval Hospital San Diego 
ine opinions or assenions contained herein are the private ones of the 
V nter and are not to be construed as offiaal or reflecting the views of the 
avy Department or the na\al service at large 
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The advent of World War II has given tremendous impetus 
to the interest manifested in the subject of blast crush and com 
pression injuries This his been largely due to the wholesale 
bombing of civilian communities from the air and b> means of 
long range irtiller> and too to the inordinate loss of life from 
immersion or water blast injuries as the result of mines and tor 
pedoes exploding m the \ icmity of men afloat from smUng ships 

MECHANICS OF BLAST INJURIES 

There has been considerable div ersification of opinion and lack 
of understanding as regards the phvsics involved in the pro 
duction of blast injunes Some of the best scientific and expen 
mental evidence on this score appears to have been offered bj 
Hooker^ and Zukerman Their expenments with ammals 
showed that the critical distance zone \ancd with different 
ammals monkeys being panicularly resistant and rabbits par 
ticularl> vnilnerablc Moreover it was their conclusion that the 
positive component of the pressure wave produced b> the blast 
acted extemall) on the thorax to cause the injury rather than 
(a) the low cring of alv colar pressure b\ the negative or suction 
component of the wave acting through the respiratory passages 
and thereb) causing rupture of the alveolar capillaries or W 
the inrush of air through the air passages causing distention of 
the lungs 

So far as I know v cry httlc appeared in the literature relative 
to the mechanics and physical effects of water blast injuries 
prior to 1940 

Considerable experimentation and writing upon the effects of 
increased pressure incident to deep sea diving and submarine 
activity has gone on with sustained interest In 1933 there ap 
peared m the U S Nazal Medical Bulletin an article by Adams 
and Polak® dealing with the traumatic lung lesions produced in 
dogs b> simulating submarine escape But m 1941 BemaP of 
Cambridge England probably gave the best early descripuons 
of the ph> sical mechanics of a high explosiv e w av e This scien 
tist discussing the behav lor of high explosive wav es for different 
media has shown that in media of high density and small elas 
ticity such as water the wave travels slowly whereas in media 
of low densitv and high elasticity as in air the wave rnvcis it 
great speed 



BLAST INJURIES 


1591 


Ihe last -word has most certainly not been written upon the 
physical characteristics of either air, ground, or water blast 
and the mechanics by which lethal trauma is produced on lower 
animals and man although experimentation and stud> on this 
score dunng the past few jears has gone on with increasing 
v Igor iw both Cwglawd and this cowwtr> 

About a ^ ear and a half ago at the U S Nai al Hospital m 
Peirl Harbor an interesting senes of expenments were con 
ducted b\ Drs Fncdell and Ecklund * The sum and substance 
of their conclusions were as follows 
There arc three fundamcnal determinants in the causation of 
trauma b) blast namel> (I) the nature of the explosive force 
(2) the medium through which the force is transmitted and (3) 
the distance of the ammal from the explosion The nature of the 
explosive force embodies the factor of hnsanccy a term the 
definition of w hich as Dr Fnedell points out is not easy to pro 
pound Suffice It to sa> that according to Brunsw jg v clocity or 
rapidit} of the detonation is the mam factor determinmg the 
bnsance of in explosive s)stcm For example mercuric ful 
inmate isa highl) bnsanc explosive ThcveIocit> of detonation is 
so npid that it produces its maximum effect instantaneously and 
this pressure falls rapidly A slower or Jess brisant explosive 
such as TNT will have a less steep gradient in pressure rise 
ind will continue to exert pressure for a longer time and because 
it holds for a longer time it will be effective for greater distance 
provided the medium through which it is transmitted is of such 
character as to prevent its immediate dissipation— therefore the 
importance of the media 

In air blasts in line with this reasoning the percussive effect 
or that created by the highly bnsant factor is the mischief maker 
ind is responsible it is reasoned for the hemorrhagic lesions 
produced m the lungs and perhaps m the intestinal tract but 
no bowel perforation is produced by this force On the other 
hand where water is the transmitting medium by reason of its 
density and relative incompressibility the force of the blast is 
^^ransmitted slower for a longer distance and with relativclv 
niore damaging effect and the bnsant nature of the source of 
the explosion is of prime importance A rapidlv detonating c\ 
plosive IS less effective in water and more effecDve in air \ 
slow cr explosn e is more effectiv e in w ater but in air its pressure 
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Will be dissipated faster than it can be built up It is believed 
that this concussive rather than percussive effect transmitted 
through water from a less bnsant explosive pressure is respon 
sible for damage to the intestines notably perforation 

The distance factor has an important bearing upon the situ 
ation in that explosives of a low cr bnsant character are relativ el> 
more effective through the water and for a longer distance 

AIR BLAST INJURIES 

It has been said that blast injunes should be regarded a priori 
as a total injurj of a total war The validity of this state 
ment I think may well be appreciated when we come to the 
analysis of a group of cases Tor the sake of convenience let 
us begin at the head 

Head 

Undoubtedly more difficulty is encountered and more er 
roncous conclusions are liable to be drawn when attempt is 
made to appraise the character and degree of injury to the cen 
tral nenous system resulting from blast than is the case with 
any ocher system or organ AVhen is the syndrome psychogenic 
and when is it due to organic brain injury^ Myers^® Roubino 
vitch'^ and Stevenson' have discussed this problem at length 
and are all agreed that a distinction upon this score is of essential 
importance I believe that more frcqucntlv than not there is a 
mixture of both psychogenic and organic elements but usually 
the preponderance of sy mptoms w til point to one of these as 
the paramount disability 

As for the psychogenic syndrome the raison detre while 
maybe less concrete seems more apparent than in the organic 
Cases belonging in this category arc suffenng from a combina 
non of the effects of fauguc fear and the stress and strain upon 
the nervous and somatic systems incident to the rigors of war 
The term shell shock seems to be a satisfactory one for such 
patients and to begin with the inherent temperament and 
ittitude of the individual will very hi ely have constituted i 
very real predisposing factor These patients are apprehensive 
are introspective sleep poorly dream wild and fantastic dreams 

have anorexia and lose weight 

On the other hand patients suffenng from orgmic brim 
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injury due to blast or concussion are usually lethargic, cerebrate 
slowly are indifferent or disinterested are not apprehensit e and 
tend to sleep too much rather than not enough Their appetite 
IS usually normil The> usually gam rather than lose \\ eight 
while m the hospital, but generally speaking seem used up The 
term ‘ shell concussion has been applied to this group 
Graufying and in some instances spectacular results arc now 
being claimed as the result of bilateral trephine and the wuth 
drawal of subdural fluid in certain of these blast mjurv cases 
I believe that it is to this latter group that patients amenable to 
such treatment belong 

What are the mechanics of this organic brain injury’ There 
are several popular theories However the most plausible are 
(I) As a result of the tremendous squeeze to the thorax there 
IS a resulting back pressure m the venous system which forces 
blood into the brain and produces capillary rupture and numer 
ous petechial hemorrhages into the brain substance along with 
muluple subarachnoid Jiemorrhages (2) As the result of this 
\enous back pressure the cortical molecular structure or deh 
cue nerve elements are markedly disturbed and ma> remain 
permanently so (3) The direct concussion or jar to the head 
may be sufficient to produce intracramal chaos Rupture to the 
eardrums is by no means uncommon Hemorrhage into the con 
junctiva IS also genenllv common and I have seen one case 
wath retinal detachment 

Chesf 

It seems reasonably certain that insofar as mjurj from 4ir 
blast is concerned the death or survival of the patient exposed 
is more directlv dependent upon the amount of pulmonarv 
damage than that done to any other organ or tissue Cardiac 
ihnnge IS also unquestionably quite closely related to pulmonary 
damage and may actually be chiefly responsible for a number of 
•sudden deaths attnbuted to pulmonary trauma 

As I have alreidv said cxpenmcntation bv Hooker and 
' ukerman* seems acceptable as proof that the etiologic factor 
in blast injurv to the thoracic oigans is the direct squeeze of 
die positive component of the blast wave Carbon monoxide 
poisoning mav be i contributory or solely responsible factor 
(AIott=) 
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Cbnically patients suffering from pulmonary blast concus 
Sion present a fairly constant picture The dngnosis is not diffi 
cult Shod out of proportion to the apparent tnuma is almost 
always striking as are respirator) difiicult) c>anosis pallor 
cough and restlessness Piin in the chest more often literal than 
central is a fairl) constant s> niptom This pain iihile undoubt 
edly due in i large measure to pleural truiim niav is has been 
pointed out b) Palma ** ansc from irntition of the intercostal 
nerves caused b> hcmoirhigc into their sheaths Cough pro 
dueme of a frothy blood tinged sputum not al\va>s immediate 
m development is paro\>siual md frequently intractable m 
character Pallor and cyanosis and in fact all of the aforemen 
tioned signs and symptoms will vary with the seventy of the 
injury The patient is almost always ipprchensn c and may be 
extremely restless Scvcnl wnters have warned agunst attnb 
uting this nervous syndrome to psychic trauma ilone It may 
well be due solely ind certainly in part to organic bnin damage 
The physical signs referable especially to the chest consist 
of a restricted rcspintory excursion Asymmetry is uncommon 
unless there has been a concomitant crushing injury I have seen 
one such case m which there was a paradoxical or pendulous 
tvpe of respiration Diminished air intal e is of course respon 
sibic for the cy anosis Upon percussion no diminution m rcso 
nance may be elicited eirly but subsequently areas of dullness 
may develop md may indicate comphcitions A pleuni effusion 
may form and cause clnnctcristic flitness iMiifffed or disnnt 
breath sounds and in assortment of rales ire usually heard upon 
luscultation over the entire chesr A few instances have been 
described where a concomitant pencirdial effusion with distant 
or absent heart sounds low ered systolic pressure and in elevated 
V cnous pressure constituting the diagnostic tn id has led to the 
diagnosis of cardiac tamponade 

\ riy pndivi^s arc furly typical and frequently simulate a 
disseminated pneumonia with ill defined or mottled areas of 
increased density Ihe bases nthcr than the apices arc more 
prone to show abnormal roentgenological findings 
Ac autopsy the more common findings m the chest consist of 
hemorrhagic areas in the lung These may be either diffuse 
throughout the lung parenchyma due to capillary bleeding into 
the alveolar spaces or there may be raassiv e hemorrhage in the 
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hilar regions As would be suspected from roentgenograms the 
bases more frequently show evidence of trauma than the apices 
A variable quantity of blood in the pleural cavit> may be ex 
plained in terms of multiple hcerations of the alveolar walls at 
the lung periphery The bronchi will contain frothy serosangum 
eous fluid The pericardial sac ma> or ma> not contain an in 
creased amount of fluid However it is not surpnsing that 
when the trauma has been of sufficient magnitude to cause a 
lethal exodus the pericardial fluid is not only increased in 
amount but is usually bloody 

And so with these pictures of the hving and dead subjects 
before us w e may gam a better understanding of the genesis of 
meu: production Why is the patient inordinately shocked 
There has been as a direct result of intrapulmonaiy capillary 
damage a marl ed reducuon m the pulmonary vascular bed lead 
^ '^o^^sponding diminution m the blood v olume reaching 
ine heart This is the sme qua non requisite for shock More 
O'er measures to increase the venous return to the heart must 
e instituted with caution for it must be apparent that by such 
measures shock may be increased Therefore beware of gning 
a general anesthetic guard against exertion on the part of the 
patient and give a transfusion onlv if imperative and then with 
caution Why the patient has respiratory difficulty suffers chest 
pain coughs IS cv anotic and restless his alreadv been explained 
? obvious to warrant further comment Sudden 

sat from blast is believed to be due more probably to an 
lation of the circulation than to ventncular fibnl- 

^ TrenttwCTif— Bed rest is foremost in importance and for its 
dam recognition of pulmonary blast injury is man 
j shock the usual measures are appUcable save that 

fluids must as I have just said be given cautiously 
coutih ^ preferable to whole blood For 

ohinp restlessness there is nothmg better than mor 

chipf be used effectively if cough alone is the 

mouth fluids particularly hot fluids freely by 

can be absolute bed rest the most helpful measure that 

ap, ^ostituted in the treatment of these cases is oxygen ther 
die rar o saving and should be administered at 

s ot 8 to 12 liters per minute either bv tent B L B mask 
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or nasal tube As pneumonia is a common complication all sen 
ous cases if not all cases should receive sulfa drug therapy 
Sulfadiazine in amounts sufficient to maintain a concentration 
of 15 milligrams per 100 cc of blood is recommended the 
best authonues 

WATER OR IMMERSION BLAST INJURIES 

Injuries due to ater or immersion blast are relam ely a newer 
problem than air blast injunes as was pointed out earlier and 
like all things new they ha\c fascinated and captured the atten 
tion and interest of most military and particularly of Naw 
doctors 

While the abdomen may come m for its share of insult and 
m some cases mas actually be the locanon of the more prom 
inent symptoms and signs incident to air blast this is unusual 
In water blast houcter the abdomen js predominantly the scat 
of the major trauma w ith the thoracic organs and central nerv 
ous system recening more minor trauma It is the rule m any 
event in set ere abdominal injunes to find concurrent eiidcnce 
of thoracic injury I ha\e seen in a few water blast cases un 
questionable evidence of a concurrent brain trauma although 
here again I think injury to the higher nerve centers is more 
commonly associated w ith air blast 

Now of course when a mine or torpedo cvplodes in the 
vicinity of men afloat in the water a number may be killed out 
nght and those rescued will show evidence of \arymg degrees 
of seventy of injury depending upon several factors (I) their 
proximity to the blast (2) the intensity of the blast (3) whether 
they w ere practically compekcly submerged or whether hang 
ing on to some object they were only partially submerged 

(4) whether or not they were swimming on their abdomens or 
floating on their bad s which seems to make some difference 

(5 ) w hethcr or not they w ere w eanng one of the ordinary tv pes 
of life jacl et although this circumstance is a moot quesnon 

Review of Thirty three Cases 

I can perhaps do no better than to review bneflv a senes 
of thirty three cases of water or immersion blast mjunes occur 
ring a y ear ago last June in the naval battle near Midw ay Island 
In all approximately fifty patients with water blast mjunes were 
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brought to Pearl Harbor at that erne However some tvvent> 
of these patients were admitted to a naval hospital other than 
the one to which I was attached and I had the opportumty to 
follow closel) onI> the thirt> three admitted to the Pearl Har 
bor Naval Hospital 

That a number of men were killed outright in the water at the 
time of explosion we know That a number died in life boats 
and on rafts we also know Of the number who survived long 
enough to be taken aboard destroyers and other rescue ships 1 
believe none died en route to Pearl Harbor In any event ap 
proximately five dajs had elapsed between the time of onginal 
injur) and their arrival at the hospital Out of the thirty three 
admitted to m> hospital over half walked in and required ver> 
little definitive treatment If the ambulatory cases were to be 
included the mortalit> rare in this group of thirty three would 
not be tembly high However, if we include only those cas 
ualties who were seriously injured and who were on stretchers 
at me ame of arnval the mortality rate was very high indeed 
The most characteristic finding for the seriously injured 
group as a whole was a distended and silent abdomen Remem 
her, five da>s had elapsed following injury before these patients 
teached the hospital How many of these patients might have 
been operated upon early if prevailing condmons and circum 
stances had permitted is difficult to say I am of the opimon at 
rate that all of those who ultimately died would have been 
operated upon if they had reached the hospital in a matter of 
0U13 rather than days and that the lues of nearlv all, if not all 
^>ght have been saved 

senousl) or cntically ill upon arriv al presented a pic 
ure charactensac of intestinal obstruction of the adynamic or 
paralyse type Several presented the climcal picture of a super 
pentomtis To have resorted to surgery so be 
atedly would have merelv served to precipitate a lethal state in 
of those cntically lU 

^^Roentgenograms revealed free gas beneath the diaphragm in 
? these instances the patient was moribund 

Dan ''*dun a few hours followang admission The other 
an did not appear cv cn scnously ill and w ent on through 
^ convalescence to complete recovery A Levm or 
cr Abbott tube was introduced in all bedridden patients and 
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fluids including 5 per cent glucose clectroI>tes vitamins and 
blood plasma were given generously by vein All received sul 
fadiazine by vein m amounts sufHcient to maintain a concentra 
tion of 15 mg per 100 cc of blood A close record of urinary 
output \\ as kept Surgery w as resorted to in onI> two cases of 
this entire group In one an abscess in the right upper abdominal 
quadrant was drained eleven days after the patients admission 
to the hospital or sixteen days following injury Through this 
drainage opening the greater omentum which was frankly 
putrescent was delivered in its entirety and removed It had 
slowghed off completely TUroogh tlws same opetwog a segment 
of gangrenous gut presented a few days postoperatively and 
upon slight traction it earned away and was found to represent 
a portion of large bowel about 4 inches in length This spon 
rancous colostomy closed spontaneously w ithin about a month 
and nonnal bowel function was rcsumed-bclicve it or not The 
patient was discharged objectively and subjectively symptom 
free 

The second patient coming to surgery developed a volvulus 
of the jejunum four weeks after injury which promptly be 
came gangrenous and a 40 cm loop w as resected It was found 
at ame of operation chat a perforation m the jejunum had sealed 
Itself off against the parietal peritoneum opposite the upper 
pole of the left kidncv and ndhcsions of the bowel to this point 
represented the meclnnical factor which made such a volvulus 
possible Only about IV inches of sound jejunum remained 
below Treitz ligament following the resection of the gangren 
ous segment and continuity of the gut was reestablished by 
means of a Murphy button 

Despite a complicating postoperative pneumonia which 
grav ely threatened the life of this sev entecn year old boy he 
went on to complete recovery and is now again carrying on in 
the theater of war 

All save two of those coming to postmortem examination 
showed one or more perforations of the bowel with general 
peritonitis The majority of these perforations were through 
localized necrotic areas in the jejunum or ileum In one there 
w ere two perforations in the laige bowel in addition to one or 
more in the small bowel In ortc patient no perforation was dem 
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onstrated Ho\^c\er his cecum and ascending colon ere form 
less, hemorrhagic necrooc mass He had de\ eloped a pentomns 
b> reason of extrusion of bactenal or^nisms through the bo-w el 
wall as the result of squeeze which m the opinion of Admiral 
Surgeon Sir Gordon Gordon Ta\ lor” of the Ro\ al Na\*\ is 
not an unlikeU occurrence One man died of an anuna and 
urerma \t necrops> his kidne\ peKes were found chock full 
of sulfadiazine crx stals 

The 7>iechimcs of water blast injurv like that of air blast 
wjuT) IS a matter about which there has been considerable 
speculation The disciples of one school of thought contend that 
the mischief is done b) an inrush of w ater through the rectum 
at the nme of the blast 

Expenmentaaon with ammals and obseixation at the autops\ 
table howe\er ha\e shown concIusneK it seems to me that 
this theon is fallacious In the first place the o\en\heInnng 
niajonn of perforations m both e\penmental animals and 
num^ \ictims has been found m the small bowel frequentl\ 
m the upper jejunum and not in the region of the rectum It 
seems utterh unreasonable that the upper jejunum and not the 
colon should be the site of rupture due to a force entenng the 
bowel as far awa> as the rectum More conclusne than this 
owe\cr IS the cndence pro\ided b\ actual expcnmenration 
" cre It has been shown that within a tank containing se\ eral 
g^nea pigs or rabbits some with their rectums plugged or 
otheniisc protected and some without protection but all sub 
jected to the same blast there was no difference betw een the 
number kind or location of perforations m those unprotected 
and those protected 

MTiether or not the perforations in the bow el result iinme 
at the time of blast squeeze or de\ elop later at the site 
o areas rendered nonnable and subsequenth necrotic as a result 
m crdistenQon or disturbance of the blood and nen e 

m A consntute a score upon which there ma\ be 

^ personalI\ believe that perforations develop 
j ^^diatelj. at the time of blast Corroboratorv to this belief 
that m his senes of water blast expenments at Pearl 
and Fnedell® was able to produce in both guinea pigs 

rabbits immediate perforations m both large and small 
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bowel identical \vith tliosc seen m humans Perforations m the 
small bou el u ere more numerous and more commonly produced 
than perforations m the large bowel in Dr Fnedclls senes 

It IS interesting to consider the subjective symptoim expen 
enced by mdnidiials at the time of and immediately following 
water blast injury All of the patients transferred to the Pearl 
Harbor Plospital gave a clear description of the sensanon expen 
enced at the time of the blast None of them expenenced the 
sensation of hating the breath knocked out of them TTiey all 
spoke of a sensation as of having been smacked in the abdomen 
with a piece of planl This was followed by a numb feeling 
Several were positive tint they never lost consciousness Sev 
eral thought they were dazed or even unconscious momentanly 
Some of them Ind on no life jackets The sensanon they de 
senbed was no different from those w ho did hav e on life jackets 
They all experienced nausea but not severe abdominal cramps 
early at least Severtl vomited blood None of mv patients ex 
pencnccd testicular pain {i symptom genenllv emphasized bv 
British reporters on this subject) and none a sensation of water 
being forced into the rectum 

Those who vomited blood must have suffered trauma to their 
stomachs hut in no case coming to autopsy w as there gross 
evidence of stomach injury In no case m m\ scries was there 
evidence of rupture of the liver or spleen Neither was there 
evidence of physical trauma to the kidneys or bladder I have 
seen no diaphragmatic or inguinal hernia attnbutable to immer 
sion blast compression I have seen no cases with evidence of 
injury to the external genitalia 

The only patient m this senes who presented skeletal tnpiTy 
from water blast was an officer In addition to evidence of 
severe abdominal injury this officer was shown by x ray to 
have sustained a fracture of the body of the second lumbar 
vertebra along with fractures of the nght transverse process of 
the first second third and fourth lumbar vertebrae All of these 
fractures must have resulted from pressure since the individual 
was floating on his back at the time of the explosion did not 
lose consciousness and was positive nothing fell and struck him 
I hav e seen no fracture of ribs from blast per se 

While It IS gcnerallv agreed that the vascular svstem is more 
vulnerable than anv other to the effects of blast it is singular 
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that in no case in this senes of water blast injury uas there 
ccch>mosis or other Mell defined skin manifestation of a braise 

Treahnent 

While there may be something of a mystery surrounding 
the mechamcs of waiter blast injury there is nothing mysterious 
It seems to me about the character of the pathological process 
that is produced by such injury and nothing mystenous about 
the defimove treatment indicated I haie reached the following 
conclusions m regard to treatment 

1 The best treatment which could be afforded these patients 
consists m the mtroducdon of a Miller Abbott tube certainly 
in all who have been se\erely enough injured to vomit blood 
or who otherwise show evidence of severe intestinal injury A 
deflated bowel will not blow our and even if it would the 
soilage would be rmnimized 

2 A sulfonamide drug should be giv en either bv mouth or 
paremerally as a prophylactic measure in patients w ho are re 
garded as good candidates for perforaaon Certainly as a thera 
peutic agent it may well be a hfesaver but miracles cannot be 
accomplished by its use It is a valuable adjunct to but bv no 
means a substitute for sound suigery 

3 The maintenance of the patients water electrolyte pro 

tein and vitamin balance is important as is also his daily unnary 
output ^ 

patient should be kept under the closest surveillance 
m order to detect as early as possible the supervention of a 
surgical entity The necessity for possible surgical interv ention 
s ould be kept prominentiv in mind and surgery should be 
expeditiously msotuted when the indication arises If circum 
s ances would permit surgical interv cnuon within twelve hours 
occurrence of a water blast mtra abdominal injury 
b ^ should be lower than m perforations of the 

owe! due to gunshot or smb wounds coming to surgerv in a 
iKe time following mjury 

Preventive Measures 

ma\ be done to protect a patient afloat from 
e e ecte of compression or w ater blast, a number of ideas have 
en evolved in the mmds of scientists and doctors workmg 
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bouel identical with those seen in humans Perforations in the 
small bow el w ere more numerous and more commonly produced 
than perforations in the large bowel m Dr Fnedclls senes 

It IS interesting ro consider the subjective symptoim expcn 
enced by indnidiials at the time of and immediately following 
water blast injury All of the patients transferred to the Pearl 
Harbor Hospital ga\ e a dear dcscnption of the sensation expen 
enced at the time of the blast None of them expenenced the 
sensation of haiing the breath knocked out of them They all 
spoke of a sensation as of ha\ing been smacked in the abdomen 
with a piece of plank Tins was followed by a numb feeling 
Several were positnc tint they nc\cr lost consciousness Sev 
eral thought they were dazed or c\cn unconscious momentanly 
Some of them had on no life jacl cts The sensation thev de 
scribed was no different from those w ho did has c on life jackets 
They all experienced nausea but not severe ibdominal cramps 
early at least Several sointted blood None of inv patients ex 
pcncnccd testicular pun (i symptom gcnerallv emphasized bv 
Bntish reporters on this subject) and none a sensation of witcr 
being forced into the rectum 

Those who vomited blood must have suffered trauma to their 
Stomachs but in no e isc coming ro autopsy w as there gross 
evidence of stomach injurv In no case in mv senes was there 
evidence of rupture of the liver or spleen Neither was there 
evidence of physical trauma to the I idneys or bladder I have 
seen no diaphragmatic or inguinal hernia attnbutablc to immer 
Sion blast compression I have seen no cases with evidence of 
injury to the external genitalia 

The only patient in this sencs who presented skeletal injury 
from water blast was an officer In addition to evidence of 
severe abdominal injury this officer was shown by x ray to 
have sustained a fracture of the body of the second lumbar 
vertebra along with fractures of the right transverse process of 
the first second third and fourth lumbar vertebrae All of these 
fractures must have resulted from pressure since the individual 
was floating on his back at the time of the explosion did not 
lose consciousness and w as positive nothing fell and struck him 
I have seen no fracture of nbs from blast per se 

Willie It is genenllv agreed that the vascular sv stem is mote 
viilncnble than anv other to the effects of blast it is singu'at 
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The development and practically the evolution of a depart 
ment of plastic surgery m this largest of all naval hospitals has 
been extremely interesting both from the standpoint of its or 
ganization and the t>pes of cases uhich are presented for treat 
menr 

functions op a DEPARTMENT OF PLASTIC SURGERY 
IN MILITARY HOSPITALS 

In time of peace in military hospitals there is hrtle or no need 
for the organization of plastic surgery as a separate specialty 
because practically the only plastic procedure needed is slan 
grafnng and any larger definitive restorauons can be trans 
lerrcd if necessary to such hospitals as have surgeons with 
training along such lines 

^Vith the conversion of military hospitals from a peace to a 
'var footing it became necessary to consider provisions for the 
^ patients needing plastic repair or treatment These con 
siderations not only included the standardized procedures to be 
used in certain cases but also the training of personnel to render 
immediate care and in some instances, the later care of casual 
ties After careful thought vve feel it is wiser that the training 
given be limited to the immediate care of cases needing plastic 
repair and to the use of thick split skin grafts because these 
grafts are the most universally applicable m the average plasnc 
case In addition to this the pn nciple of the Z plasti c is taught 

I?””’ Department of Plastic Surnen United States Na%al Hospital 
D.ego California ^ ^ 

^ opinions or assemons contained herein arc the prnatc ones of the 
construed as official or rcflcctine the les s of the 
J i-'epariment or the nasal service at laric 

im 
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A case requinng more than these nvo procedures should be 
handled at a base where definitive plastic surger> can be per 
formed It is also felt that to teach what should not be done 
15 more v aluable ei cn than the shoit courses in general plastic 
surgery because (1) it is impossible to train a plastic surgeon 
in SIX w cel s or six months and the time element is an important 
factor to be considered (2) such courses could foster a sense of 
false secunty and self confidence whereby surgery might be 
attempted by some who were not adequately competent to use 
the best judgment m all cases Tlie sound over all planning of 
cases needing plastic repair is more important than the actual 
opentive technic 

CAREFUL PRELIMIMAftY PLANNING OF PROCEDURES 

In connection with careful prclinnnary planning of pro 
cedures it is the policy m the organization of the phsnc surgery 
depanment that each case needing mayor plastic repair be ex 
amined and discussed by the various members After this a plan 
IS decided upon which m the opinion of the majority is best 
suited to the needs of the particular case At the same time an 
alternate plan is usually worked out m the event that any com 
plications or conditions arise which might render the original 
plan unfeasible or impnctical By such a system a team is estab 
lishcd each member of which I nows the complete plan for each 
case As a result it is not necessary for one man to follow one 
case through ro completion and it is iinmatcnal which member 
performs the particular parts of the operation In this w ay the 
department is perpetuated 

The V nnation to this rule applies to certain one stage pro 
cedures for it is obvious that with a staff such as we have one 
member may be more adept it hindling certain types of c3<e‘! 
than are the others It is only fitting and proper that he should 
have such cases turned over to him In this way tw o results arc 
Kcomphshed first and by ill means foremost the patient re 
ceives the benefit of the very best which we have to give hiiu 
and second each member of the team is constantly gaming 
I now ledge from his team mates Both of these factors tend to 
improve the general status of plistic surgery with the result th it 
everyone receives some benefit ind advancement not only dur 
ing but for the years following the war 



PLASTIC SURGCRY AS RELATED TO WAR SURGER1 1605 


DtFFERENCES IN TYPES OF CASES SEEN IN CIVIL AND Mill 
TARY HOSPITALS 

Of necessity there is no esscnaal difference in plastic pro 
cedures as performed in civil life from those in military practice 
However there is a variation m the types of cases adnntred or 
referred for treatment Examples of these are seen m the number 
of severe bum cases resulting from aviation accidents, vv hich in 
addition to the bums are complicated by multiple injunes often 
senous fractures and skull injunes While ev ery effort is made 
to obtain as satisfactory a cosmetic result as possible it is of ev en 
more importance to attain an equally good functional result 
when functional disability exists It is fortunate that in most in 
stances both conditions are corrected simultaneously 
Another dilference may be noted in the number of patients 
referred from other services who are suffering from scars fol 
lowing shrapnel or other injunes Into this class fall amputation 
stumps referred for release of scir or reimputation In many of 
the amputation cases a guillotine tv pe of operation has been per 
formed, and reamputation at a higher level would involve a 
joint above the ongmal amputation In order to save the joint 
It has been found that excision of the scar and the planting of 
a well padded sleeve or pocket’ graft over the stump is 
'ery successful Particularly is this true in the case of hand in 
Junes where several fingers have been lost 
In connection with these hand amputations after grafting a 
department has been added to the plastic service in 
vnich prosthetic hands and other parts such as noses ears and 
made of a vinylitc composition which is much 
•ghter and gives a far more pleasing effect than the similar de- 
vices made of latex However they are not as durable In the 
case of hands the prosthetic department is at present worl ing 
on a method of putting ratchet joints m the fingers which will 
make these hands useful as w ell as ornamental 
, ^ '^osmetic appearance of these hands contrasted with that of 
c usual artificial hand shows the vinylite prostheses to be far 
prosthetic hand is colored to match the skin of the 
ct hand and is equipped with nails and real hair After the 
ngmal molds for these artificial constructions have been made 
e patients are taught to make their own appliances thus learn 
B a new form of occupational therapy 
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A case requiring more than these two procedures should be 
handled at a base where definitive plastic surger) can be per 
formed It is also felt that to teach what should not be done 
IS more valuable even than the short courses m general plasoc 
surgery because (1) it is impossible to tram a plastic suigeon 
in six w ceks or sue months and the time element is an important 
factor to be considered (2) such courses could foster a sense of 
false secunt> and self confidence whereby surger) might be 
attempted b) some who were not adequately competent to use 
the best judgment m all cases The sound over all planning of 
cases needing plastic repair is more important than the actual 
operative tcchnic 

CAREFUL PRELIMINARY PLANNING OF PROCEDURES 

In connection with careful preliminary planning of pro 
cedurcs it is the polic) in the organization of the plastic surger) 
department that each case needing major plastic repair be ex 
amined and discussed b) the various members After this apian 
IS decided upon whicii in the opinion of the majont) is best 
suited ro the needs of tiic pinicular case At the same time an 
alternate plan is usually worked out m tlic event that any com 
plications or conditions arise which miglit render the ongiml 
plan unfeasible or impractical By such a svstem a team is estab 
lishcd each member of which knows the complete plan for each 
case As a result it is not necessary for one man to follow one 
case through to completion and it is immatcnal which member 
performs the particulir parts of the operation In this w i) the 
department is perpetuated 

The variation to this rule applies to certain one stage pro 
tedures for it is obvious that with a staff such as we have one 
member may be more adept at handling certain types of cases 
than are the others It is onl)' fitting and proper that he should 
Iiave such cases turned over to him In this way two results arc 
accompbshed first and bv all nicins foremost rlie patient re 
ceives the benefit of the very best which wc have to give him 
and second each member of the team is constantlv gaining 
knowledge from Ins team mates Both of these factors tend to 
improve the general status of plastic surgery wjth the result that 
everyone receives some benefit and advancement not onl) on 
mg but for the years following the war 
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boon as the case may be Let it ilso be s.ud that the sintpliats 
and easy a\ailabihty of the agent shouM be taken into consid 
eration Iti our opinion all of these spccificitions arc filled I)a 
hvpertomc salme solution ('*/n) The results hi\c been most 
gratifying Saline nm be applied as i \urm Met compress iir 
as a saline bath after the debridement of the gross burned tissue 
There arc other advantages to the use of sihne it allows a 
certain amount of movement while m the bath thus keeping to 
a minimum ankyloses of joints and contncturcs it als<i allows 
nenr^f S^uting of granulating areas, thus decreasing tlic pa 
uents time in the hospital ^ ' 
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SPECIAL TYPES OF INJURY 

Burns 

With the advent of the present war the subject of bum 
therapy has assumed a role of increasing iniponance because 
of the niultimde of remedies in sogue it tlic moment for the 
treatment of burns it is logicil to attempt to clirif) the methods 
used in bum therapv Pnncipics in the treatment of burns are 
as important as those m any other branch of surgery and to 
acquire optimal end results the) must be adhered to ngidlj 

The treatment of bums mi> be divided into four general 
phases (1) general and supportive treatment of the burned pa 
tient (2) local care of the burn (3) early skin grafting of gran 
ulating areas (4) plastic correction of deformities resulting from 
bums 

Generil mpportne trenmeitt is of greatest importance cs 
peciall) early m the treatment of severe bums In the carh 
stages the treatment consists pnnnnl) in the prevention and 
treatment of shock It should be remembered that shock result 
ing from bums is due to loss of blood protein Plasma should 
therefore be replaced early and often The amount of plasma 
given depends upon the seventy of the burn and depth of the 
shock In severe eases several liters of plasma may be needed A 
formula for calculating the amount of plasma necessary in a 
given case has been advised by Berkovv le 50 cc of plasma 
should be giv en for ev cry per cent of the body surface affected 
by a blistering bum The results of the calculation give the total 
amount of plasma necessary It should not be administered at 
one sitting but should be given as follows one third the first 
two hours one third the nc\t four hours and one third the nevt 
SK hours 

One should not ovcrlool the other measures of supportive 
therapy and depend upon plasma alone Every measure available 
and indicated should be used— sedation o\)gen external hear 
elevation of the foot of the bed and so on Another measure 
used in extreme cases is the homogenous graft It is used with no 

thought that one will get a take but to save the loss of blood 

plasma 

The local care of the burned area must be constant and par 
ticular In general the objective is to prevent or reduce infec 

non remove burned debns and promote epithehzation or granu 
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small chisel This ho\\e\er is not done often as the defonnit> 
IS usuall) not too disfiguring 

Fractured vialar bones present marked problems m some in 
stances The earl> fracture that is one which is cared for in 
the first se\en to ten dajs is not difficult, as a rule These ma\ 
be reduced w hen the sw ellmg subsides by using a hook through 
the skin and down to the fracture to ele\ate the malar bone It 
IS necessarv m some displacements to make a camne fossa in 
cision to elevate the fragment through an opening made into the 
antrum This is especially true where there is a marked inward 
backward and downward displacement which will usuall% in 
\olve the orbital floor A combinaaon of the GiUes method 
plus the camne fossa approach is somenmes necessary We do 
not often resort to packing the antrum but, if necessary iodo- 
form packing may be left there for t\\o or three da\s. The use 
of appliances ettemalU can in most instances be a\ oided 
\\^ere there is eTtensi\e skin destruction and laceration es* 
peaally m mjunes caused by gunshot and shrapnel, it has not 
been possible for the surgeon m the field to care for die fracture 
if 3t an early date These cases present a problem as 

the deformity is usually' quite noticeable and the patient is sensi 
ti^e to the disfigurement It is of course some weeks before 
extensive surgical interference can be accomplished Our 
first goal is the correction of the cxiemal scar and deformin 
In general however the reconstruction calls mainly for a trans 
plantation of cartilage or fat tissue to overcome the depression 
that is usually present in this type of injurv We prefer to use 
^ in most cases It is gratifying to state that 

these cases ha\e usually been well cared for in the field at an 
^ly stage following the injury and the cosmeac results have 
been good 

Partial or Complete Obliteration of the Eye Socket 
It IS true in many of these cases especially in those resultmg 
Jind shrapnel w ounds that the e\ e on the affected 
side has been destroy ed and in some instances, the ey e has, of 
necessity been remo\ed in the field With these shrapnel m 
IS naturally some destruction of the e\ehds on the 
affected side with lacerations about the surrounding area Ha\ 
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ing had emergency care only these cases have presented partial 
or complete obliteration of the eye socket These are usuallj 
unilateral inv olv ements although they may be bilateral The eye 
socket IS reconstructed by the use of a split skin graft over 
modeling compound The scar in the eye socket is removed and 
the socket made at least one third larger than normal to alJou 
for the normal contraction which takes place Following the 
removal of the modeling compound a stent is placed in the 
newly formed eye socket and worn for a period of some weeks 
before an artificial e\ e is placed m the socket We try to use 
as large an artificial cy c as possible to begin w ith since there 
will be subsequent contraction and gradually we hope a nearly 
normal eye may be placed in the socket It has been necessary 
m some cases to transplant more skm into the ey e socket to en 
large it as there was more than the normal amount of contrac 
non following the skm graft Wc have reached the conclusion 
that wide dissection of an eye socket cannot be overstressed 
and the best end results arc obtained with the original skin 
graft It IS most imporranc to reconstruct an eye socket which 
will hold in amficiil eve simihr in si/c to the umffccted e\c 

Eyelid Deformities 

I he reconstruction of the upper and lower eyelids pre5enr> 
many problems to the operator If there is no loss other than 
the external skin the case can be very easily handled by the use 
of a free graft taken from the opposite upper eyelid or from 
behind one or both cars These grafts are carefully sutured in 
place and held firmly by modeling compound and pressure dress 
mg It is sometimes necessary to transfer mucous membrane from 
the upper to the lower lid and this is accomplished by the 
Dupey Dutemps operation Should there be a complete loss of 
the upper or lower eyelid or both the use of pedicle flaps from 
about the involved areas which were previously lined with 
si m before transfer is the best method It is not possible m this 
paper to discuss m detail the many methods involved in vanou^ 
types of eyelid deformities It is important however that the 
surgeon must always endeavor to add as little is possible to the 
existing deformity about the operative area 
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Extensive Tissue Loss about Face 

For the large repairs necessitated by e\tensive loss of tissue 
about the face the use of the pedicle flap is usually necessary 
More and more we axe making it the general rule that pedicle 
flaps be constructed at least one third larger than the area to be 
repaired This has given much better results as there is defimte 
contraction m these pedicles, and when they are transplanted 
with sufficient pedicle flap the end result is far more satisfactory 

Deformities of the Ears 

The plastic repau* of deformities of the ears vv hich are a direct 
result of traumatic injury bums or loss produced by shrapnel 
wounds IS still a very difficult surgical problem Partial recon 
strucnons are fairly simply handled The method his been pre 
viously described in this paper 
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The numerous methods of reducaon of fractures and dis 
locations about the wnsr such as the use of the Thomas wrench 
the triangular block and especially the ju jitsu method of 
yankmg pushing and pulling, all depend on the use of force for 
reduction Any of these methods cause addiuonal trauma at the 
site of fracture and even at umes cause permanent damage to 
tendons nerves and vessels These mechamcal methods of ap 
plying force also often cause the breaking off of fragments 
which may be interposed in the fracture bne or displaced and 
cause a deformity 

All of these dangers can be so easily avoided by the judicious 
use of traction The art of traction as expounded by Bohler 
^ems to have been completely missed or perhaps forgotten 
The method I have personally used for ten years and which has 
been used at this hospital since November 1940, employs the 
nxed traction method as described by Bohler plus the old Chi 
nese finger traps as developed by Caldwell Our addition has 
een to use a spring scale in the traction and a definite amount 
or measured traction for a fixed period of time 
To use fixed traction properly one must bear in mind the 
^ uf traction The extremity must first be so postured 
mat all muscles involved extensors and flexors are in physio 
ogical equilibrium If continuous fixed traction is then applied 
or a period of tune sufficient to tire the muscles completely 

Calif Orthopedic Service United States Naval Hospital San Diego 

of the Orthopedic Service United States Naval Hospital San Diego 
wrtf ^ opituons or assertions contained herein are the private ones of the 
construed as official or reflecting the views of the 
avj Liepartnient or the naval service at larg 

1613 



1614 


R D JOLDERSMA 


a hollow muscle tube will result with equalized tension on all 
sides of the bone so that fractured and displaced fragments 
under the gentle equalized pressure seek their proper positions 

TECHNIC 

1 The needle is inserted in the blood clot at the side of frac 
rurc and 30 cc of a 2 per cent no\ocain solution is injected 

2 At least fiac minutes b> the clock is allowed for the local 
anesthetic to take effect 



Fig 480 —Application of fi cd traction in fractures about the wnst To 
Bohlcrs method has been added the use of finger traps and a spt ng scale 
The upper arm is at an angle of 90 degrees with the body and tne elb v i 
bent SO degrees The arm is in pronat on Pull is in ulnar dci ation at IS 
pounds for fift cn minutes The arm not manip lated or e en to ched for 
fifteen m utes by the loch 

3 The arm is then abducted 90 degrees from the bod> (Fig 
480) the elbow' at 90 degrees to the upper arm The arm is 
fastened to the wall by a cam as sling The sling is spread b> an 
8 mch board so as not to shut off the circulation The forearm 
IS placed in pronauon and the finger traps are applied Adhesiv e 
strips are placed on each side of each finger to protect the skin 
The finger trap bar is now fastened b> a spring scale to an as 
sistant and he is instructed to pull 15 pounds 
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4 The pull on the bar must be so balanced that the hand is 
in ulnar deviation 

5 Now comes the most difficult but at the same time the 
most important feature of the techmc As Bohler insisted the 
surgeon must remain at ease m the room or preferably leave the 
room for fifteen minutes by the clock Under no circumstances 
must the arm be mampulated or touched during this penod 

RESULTS 

In our hands this method makes the reduction of fractures 
about the a\nst delightfull) easy In cases of dislocated carpals 
especially semilunars and scaphoids reduction has been com 
plete (Figs 481 482) Simple Colies fractures respond if the 
waiting penod is adequate Occasional!) slight impaction ma) 
be applied but only after fifteen minutes of ^^altmg (Figs 482 
483 484) Severely comminuted and displaced fractures appar 
ently reduce themseUes most completely even to the smallest 
fragments (Figs 483, 485 486 487) Both bones of the forearm 
will be so nearly m position that very little manual adjustment 
is needed and this adjustment must not be made until after 
fifteen minutes of fixed traction A postenor plaster splint is 
apphed under traction and allowed to harden Needless to sav 
that owing to the lack of mampulation edema and pain are 
minimized 

It must be noted that if the fracture Ime extends through the 
amcular surface of the head of the radius reduction will take 
place but displacement will recur unless some form of fixed trac 
tion IS used In these cases this method is used for reduction but 
a. 2 mm wire is put through the metacarpals and a 2 mm wire 
through the upper end of the ulna and these are incorporated 
in the plaster cast This maintained fixed traction retains the 
fragments in place and gives excellent results 



Fig ^81— Upper Disl c t on of the semilunar and one h If of the scaphod 
Loiter Redi cuon complete m fifteen minutes Arm not even touched 
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Fig 486 —Same case as Figure 485 The x ray was taken after the appbcaaon 
of 15 pounds of traction for fifteen nunutes Reduction was automatic, the 
not being manipulated or even touched by hand Note the ^vlde spacing 
of the )omt and carpals (See also Fig 487 ) 



1624 


h L MacIHERSOV 


By this method the patient is immediately comfortable and 
shock IS lessened Many of the simpler types of fractures will 
reduce anatomically and traction is then continued throughout 
the treatment If traction fails to reduce the fracture after seven 
days a mechanical problem exists and the fracture is plated 
unless a complication such as a chest or head injury is present 



A B 


Fig 488—^ A commi ted fracture of the upper third f the femur u 
three fragments B Tl e plate appl cd T vo separate seres s inserted One 
separate screw placed too close to plate wh ch is n t des table as the strength 
of plate IS t kened 

Plating has been done in the majonty of our cases between the 
seventh and fourteenth day We have found no delay in callus 
formation by waiting this length of time 
The preliminary fixation of large comminuted fragments with 
a separate screw placed away from the site of plating aids mate 
nally in the ease and accuracy of anatomical reduenon It is also 
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essential to use two plates nested together to provide added 
strength The plates are so constructed that one fits easily over 
another, and the length of the plate naturally depends on the 
type of fracture Plating a femur is a mechanical problem requir 
mg accurate placement of the plate angulation of the screws to 



Fig 489— A comminuted fraccute of lower third of femur showing 
complete union m four months This man was able to bear full weight in 
eight weeks 


obtain maximum strength especially across the fracture line 
and secunng the screws as tightly as possible No external fixa 
tion IS used and the patient is encouraged to exercise the muscles 
of the leg actively however bed rest should be maintained for 
four w eeks follow ed by crutches until x ray evidence of callus 
lormation is found 
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r g 490— SIw mg hat wc com dcr a perfect t)pc of pi ung m a trans en 
fracture of the femur 

CONCLUSION 

1 Open reduction and plating of fractures of the 
with the To^vnse^d and Gilfillan plate and screws niarkcdl> 
lessens complications and reduces the length of disability 50 
per cent 

2 This plate and scre\vs if properly applied give such ngid 
fixation that external fixaaon is not necessary thus avoiding 
muscle atrophy and residual limitation of 1 nee motion 

3 All of our cases showed early union 
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From the fact that so many questions are asked by the medical 
profession regarding the management of head injunes, one can 
only mfer that in spite of all that has been written no single 
regimen of treatment has been generally accepted It appears 
that too much emphasis has been placed on the use of certain 
procedures rather than on the explanation of the fundamental 
pnnciples intohed as witnessed by the fact that the two ques 
tions most frequently asked are What is the best drug to use 
for dehydration^ and When should a spinal puncture be 
done^ My only excuse for adding to an already too voluminous 
literature on the subject is the hope that I may be able to clarify 
certain principles m such a manner as to be of benefit to medical 
officers in the armed forces who are out of contact with anyone 
who has a particular knowledge of neurosurgery 

Let me state in the beginning that in my opinion the treat- 
ment of head injunes is not primarily a problem for the neuro 
surgeon but rather for the general surgeon and the general 
practitioner This is necessarily so for head injuries do not in 
any large percentage of cases occur in a location where a neuro 
surgeon happens to be and m most instances the pauent must be 
treated by local ph> sicians with available local facihties For this 
reason it is all important that fundamental principles be gen 
crally understood for in many instances ultimate outcome 
depends on procedures adopted within the first few hours fol 
lowing the injury 

Head injunes Uke mjunes to any other part of the body 

the Surgical SerMce United States Naval Hospital San Diego 

The opinions or assertions contained herein are the pnvate ones of the 
^titers and are not to be construed as official or reflecting the view s of the 
Department or the naval service at large 
Iff»7 
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may be accompanied by shock If therefore one is faced with a 
patient who has evidence of a head injury plus the signs of 
shod the head injury should be disregarded except for the 
simple control of superficial hemorrhage until the shock has 
been controlled or greatly improved LikCNVisc the patient wih 
a head injury may have other injuncs so that a quick but thor 
ough examination of cxiremiucs spine chest and abdomen 
should nev er be neglected 

The next important question that comes up is Will the pa 
oent require surgery or will the management be along non 
surgical lines’ In some cases the ultimate decision ma> require 
hours of observation while in others it may be obvious at a 
glance but in any event one should know which cases are best 
treated by surgical intervention and which should be left alone 
Therefore for practical purposes it seems wise to classify these 
cases into operative and nonoperativc groups 

OPERATIVE GROUP 

1 Compound fractures 
(tf) Linear 
(/») Depressed 

^ Depressed fractures (not compounded) 

3 Arterial hemorrhage middle meningeal trunk or one of its 

large branches 

4 Miscellaneous group 

I Compound Fractures Linear or Depressed 

A compound fracture of the skull is a simple combination of 
skull fracture plus laceration of the overlying scalp If the frac 
ture IS merely a linear cratl therapy should be directed along 
the lines of prev enting infection and once this has been accom 
plished the treatment does not differ from that of the simple 
linear fracture The avoidance of infection is of great impor 
tance for its presence ma> lead to meningitis or brain abscess 

The treatment of compound depressed fractures is more com 
plicated for not only is infection more likely to occur but 
damage to the underlying bram and meninges must be reduce 
to a minimum In both types early diagnosis will shorten the 
interval between occurrence and treatment and since the danger 
of infection increases with each hours dch> the institution ej 
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treatment at the earliest -possible moment ts of paramount rm 
portance 

Under wartime conditions it is not always possible to have 
access to a complete diagnosac armamentanum and a return 
to simple means is inevitable This merely means that instead 
of relying too much on x ray films for diagnosis the senses of 
vision and touch are brought out of retirement After shaving 
and cleansing a large area around the open scalp wound sterile 
fingers are used to separate the edges and to probe its depths 
for evidence of fracture If no fracture is found or if there is 
only a linear crack the wound is thoroughly irrigated with 
sterile saline the skin edges debnded and closure effected by 
using interrupted sutures of cotton or silk in the galea and skin 
It IS important to remember that the use of nonabsorbable suture 
material entails careful technic so that the surrounding skin 
should be kept covered to prevent the ends of the suture from 
dragging across it One should also acquire the habit of cumng 
the suture on the knot rather than leaving excess suture as is 
so commonly done with catgut If considerable time has elapsed 
since injury or if the wound is grossly contaminated sulfanila 
nude may be placed in the wound before closure but stilfathia- 
zoJe should never be used for it has been conclusively demon- 
strated that this substance may cause violent convulsions when 
in contact with the brain 

If the inspecting finger encounters comminution and depres 
Sion of fragments a radical debridement is necessary and the 
best available surgical facilities should be provided The two 
things which are essential to the success of such a procedure 
are suction and a method of hemostasis Practice and experience 
have shown that if these two essential factors are not available 
the patient will stand a better chance for recovery if his removal 
to some hospital where they arc available does not entail too 
^ delay— not more than tw elve to sixteen hours 

The actual technic of the procedure is relatively simple under 
proper conditions and with the mechanical essentials My prac 
tice IS to shave widel> around the wound and then with soap, 
w ater and alcohol prepare a circular area around the periphery 
of the field This area is then infiltrated with 0 5 per cent pro- 
caine solution containing 3 drops of adrenalin to the ounce This 
circular infiltration will anesthetize the operative area so that 
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thorough imgation and cleansing mij be done w iihout pain to 
the patient The field is then carefully draped the operators 
glo\ es changed and the actual debridement begun All tom skin 
edges should be tnmmed away and hemostasis of the scalp edges 
effected by hemostats applied to the galea or b> some type of 
skin clip Tom muscle or periosteum is then tnmmed away and 
the indnven and loose fragments of bone removed If these frag 
ments seem relam el> clean they should be placed cither in gauze 
moistened with saline or a beaker of saline to be replaced at the 
end of the brain and dural debridement In man> instances there 
are indmen bone fr<7g7;/e«rf which arc wedged in so tightlv that 
the> cannot be lifted out Under such circumstances it is wise 
to make an opening in the bone with a perforator and burr 
immediately adjacent to the fracture line Then with a rongeur 
the bone along the edge ma> be removed thus freeing the frag 
ments and permitting their removal The tom edges of the dura 
if macerated or obviously contaminated are removed and the 
dura opened more widely to permit inspection of the under 
lying cortex This opening should be made m such a manner 
as to facilitate closure of the dura when the brain debridement 
IS completed 

As an initial step m handling the brain debridement bleeding 
from readily accessible tom vessels should be controlled either 
by the use of the electrocoagulation unit or silver clips Then 
w ith suction macerated and hemorrhagic brain tissue is remov ed 
and as this removal is effected any bleeding vessels encountered 
are drawn up into the suction tip md occluded either by coagu 
lacion or silver clip When the obviously destroyed cerebral 
tissue has been remov ed it is wise to pack loosely the field with 
cotton or cottonoid moistened in nomial saline at about 105 F 
for a few moments This will aid m hemostasis from very small 
vessels and identify bleeding points which require attention No 
normal brain tissue should be removed and for this reason the 
suction tip should have an opening which has to be covered 
by the thumb so that instantaneous release of suction is possible 
at all ames 

When the field is dry the dura is sutured with interrupted 
sutures of fine cotton or silk prcviouslv waxed with bone wax 
The clontre of the dttra is one of the most important steps m 
the procedure and should be done if possible even though some 
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of the membrane has been tom away In some instances the nor 
mal dura may be separated into two layers and the outer la> er 
turned o\ er to cover the defect In other instances a small free 
graft of penosteum or fascia may be used but if either of these 
latter procedures is earned out the strictest asepsis must be 
observed 

After the dura has been closed, bone fragments may be re 
placed if the operator feels that the wound is free of infecnon 
but if doubt exists they should be left out The rest of the closure 
IS done in layers including the penosteum if possible with inter 
nipted sutures No drain is used Skin sutures are for loose ap 
proximation only and may be removed at the end of twenty 
four hours 

If the operation has been delayed for several hours and the 
possibility of infection is deHmte in spite of thorough debnde 
ment sidfamlaimde may be used in the wound The amount 
placed m the cavit> m the cortex should not be excessive merely 
enough to give a covering about 1 mm in thickness, and sul 
fanilamide, not snljathtazoUy should be used 

The postoperative care consists of careful nursing adequate 
niud intake and bed rest with the head elevated to mimmize 
bleeding The patient is allowed up in a wheel chair in eight 
to ten days and should be able to begin some sort of light duty 
in three to four weel s 

In a war period something must be said regarding penetrating 
'rounds of the head These wounds are simply compound frac- 
tures and should be so treated but the decision for or against 
the radical removal of the foreign body is one which entails 
judgment By and large in these cases radiographic studies in 
at least lateral and anteroposterior views should be made Then 
one should determine whether the removal of the piece of ma 
terial will produce more brain damage than already exists and 
on this factor alone a decision may be reached For example if 
a missile has entered the right frontal region traversed the 
right frontal lobe and faK and lodged in the left frontal lobe 
its removal might entail going through undamaged left frontal 
obe tissue m this instance it should be left alone On the other 
2 nd if the foreign body may be reached by going through the 
original point of entrv its removal is in order 
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2 Simple Depressed Fractures 

The treatment of simple depressed fractures is usually a much 
less complicated procedure and has as its aim the elevation of 
the depressed bone and minimizing of brain damage In in> 
opinion it IS wiser in most instances to mal c a perforator open 
mg immediately adjacent to the depressed area and with a 
rongeur remove enough bone so that tlic depressed fragments 
may be bfted out rather than attempting to force them into 
position with some sort of elevator If they arc lifted up damage 
to the underlying dura and brain may be inspected and dealt 
with and the fragments then replaced 

3 Middle Meningeal Hemorrhage 

From earlier texts on neurosurgical subjects an erroneous 
conception has arisen that injuncs producing middle meningeal 
hemorrhage arc common Actually tins type of inmry is very 
rare but when it docs occur it is unlil cly that it will follow the 
much emphasized pattern of unconsciousness consciousness and 
unconsciousness again with a slow pulse and rising blood pres 
sure One is very fortunate if the diagnosis is so easily arrived 
at for in my experience the symptomatology has been very 
varied I now have a rule that the diagnosis is actually made 
only when a small perforator opening discloses an extradural 
clot but the chain of events leading to this procedure is one 
of suspicion 

Given a patient who has had a blow on the head who is or is 
becoming very restless or unconscious the first suspicion is 
aroused If he develops a dilated pupil signs of unilateral weak 
ness or merely fails to improve as he should m a given period 
of time then under local anesthesia a small opening in the bone 
IS made through a straight incision in the temporal region If 
this discloses a clot then the straight incision is enlarged upward 
and a routine subtemporal decompression is made The clot is 
then sucked out and the bleeding vessel controlled by electro 
coagulation or by plugging the foramen spmosum When thi'' 
major hemorrhage has been controlled one then finds that the 
dissection of the dura from the bone has started numerous areas 
of slow oozing The larger of these may be controlled either by 
coagulation or small muscle stamps but many of them will stop 
only when the dura has been brought up against the bone and 
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held there by means of sutures tied either to the periosteum or 
temporal muscle When the field is dr> , closure is done in layers 
being very careful to close the temporal fascia 
If the diagnosis is made reasonably early, these cases usually 
ha\e a prompt and satisfactory recovery with no especial post 
operative care 

4 Miscellaneous Group 

In addmon to the above given groups one occasionally sees 
a patient m whom there is defimte evidence of focal brain dam 
age without evidence of a fracture If, after a period of observa 
tion satisfactory progress toward recovery is not made an 
exploration is in order Not infrequently an intradural clot or a 
Hrge collection of subdural fluid will be encountered the evacii 
Uion of which will cause immediate improvement In any of 
these cases unless the emergency is great the paaent should be 
transported by air if needs be, to some organization where 
proper facilities are available 

NONOPERATIVE GROUP 

From what has been said one might think tliat I believe that 
active surgery is usually necessary m the treatment of head 
mjunes This is not true for the great majority of head injunes 
0 not require operation but the all important thing is to be 
aoie to pick out those which do The average patient who comes 
in does not show signs of focal brain damage There may be 
unconsciousness for a variable penod of time headache rest 
photophobia These symptoms are due to the 
initial damage plus the secondary increased intracramal pressure 
t ^ group that so much aigument has ansen as to the 
a visability of spinal puncture and dehvdrauon This is a con 
rovery which I hope to avoid for I feel that there is a middle 
ground which is m the light of our present knowledge the 
proper course t 

In my experience spinal pimctztre is never necessary as a 
procedure It may, however be valuable in two in 
nces one diagnostic the other therapeutic 

diagnostic angle there are certain instances when 
absence of blood m the spinal fluid may mean 
he prime purpose of the medical officer m the armed 
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forces IS to return a man to duty at the earliest possible moment 
Not infrequently induiduals are brought in in \arying degrees 
of unconsciousness m whom alcohol is evident and histor> ab 
sent or scant) There ina) be a historv of a fall with perhaps 
contusion of the scalp but alcohol could casil) account for both 
However it is alvva>s unwise to make a hast> diagnosis and 
great care should be taken to rule out a head injur) A care 
fully done spinal puncture with measurement of pressure and 
examination of the fluid for blood ma) decide the issue so 
that the individual may be cither promptlv returned to dutv 
or given proper care 

As a therapeutic measure spinal puncture may be used to 
great advantage in the individual who several days after an 
injury develops a stiff neck slight fever and increased head 
ache The removal of 25 to 40 cc of fluid containing hemo 
lyzed red cells will give prompt relief and may be repeated if 
the occasion demands In any of tliesc instances m which i 
spinal puncture is done the pressure should be measured but 
jugular pressure should not be applied for tins ma) b) increas 
mg intracranial pressure start fresh bleeding 

As to the question of dehydration 1 can only s.iy that in my 
opinion the controversies have outweighed the clinical impor 
tance I seriously doubt that any permanent good will result 
from concentrated glucose sucrose etc though it is true that 
m certain instances symptomatic relief is obtained To my mind 
the important thing is to prevent the ingestion of large quantmes 
of fluid consequently the patient with evidence of increased 
mtracramal pressure but no signs of localized brain damage is 
given only 1000 to 1500 cc of fluid daily depending on age 
sex state of weather and soon 

When these conditions have been met one needs only to 
emphasize a period of bed rest good food and good nursing to 
restore the patient to health I have also become convinced 
since being in regimented military service that we may have 
at times insisted on too long a period of bed rest In many 
instances I have seen very definiw neurotic trends develop m 
an individual merely because the senousness of his injury was 
overemphasized by a long period in bed On the other ^ 
many other individuals have taken advantage of the medical 
officer s absence from the vrard to get up and since none or 
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these have shovvn any ill effects^ 1 frequently allow these pa 
nts up m a wheel chair as early as seven days after the injury 
discharged from the hospital in less than three 
6 ut they are frequently given some light duty to perform 
as early as two weeks after injury 

^ 3bout X ray My feeling is that the radio 

J 5 important and should ahnvs be made 
ciip^^ ^ conditions can be met First the patient must be in 
a condition that the moving necessary to the procedure 


of certainly precludes even the thought 

inr? '"'hile the patient is m shock Second the equipment 
for ^ decent pictures will result 

Thirrl^ nims are at best difficult of correct interpretation 
properl^ 7^ individual present to read the films 

davc I ^ k ^ niany a legal controversy has arisen and many 
groove^'^^ because a suture ime a vascular 

normal anatomic variant has been incor 
Th so written m the record 

in cjv^] pnnciples have worked out successfully both 

artemn^ ^^f 2 ry practice They are not onginal and no 
the an,-, i^ade to search through the literature and find 

inmrv They apply only to the acute head 

rJr, attempt has been made to deal with late comph 

"ns or unusual types of mjunes 


iticthod for handling acute head injuries is per 

Procedures are outbned and methods are suggested 
^ handling of patients who do not require operation 
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This report concerns the late management of compound frac 
tures of the long bones sustained in action by Naval and Marme 
personnel in the southuesc Pacific The great majonty of these 
wounds Mere caused by bullets and high explosive fragments 
The scope of this paper is necessarily limited is it originated 
from observations on patients in the U S Naval Hospital Oak- 
land, Cahfornia where the injured sailor or marine has been 
receued an indefinite time after his injury In some instances 
the health record of the injured man has been lost at sea in 
others the first medical officer in a position to record an accurate 
histof) of the injury has been too pressed for time to write more 
than the briefest account of the injury and treatment Also, in 
many cases, a detailed account of the mechanism of injury the 
type of first aid the intervals of time and vanous other factors 
considered so essential in the management of these injuries 
cannot possibly be recorded because the patient was rendered 
unconscious immediately 

The full significance of the term global war ' is quickl) 
understood by those who treat the injured brought in from dis 
tant fronts The great problem created by the length of time 
required for transportation to the mainland is matched only by 
the senous difficulty encountered in supplying adequate first 
aid dressing stat ions and field hospitals m the battle areas It 

^^^From the Division of Surgeiy United States Naval Hospital Oakland 

opinions or assertions contained herein are the pnvaie ones of the 
3nd are not to be construed as oiHaal or reflecting the views of the 
svy Department or the naval service at large 
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almost seems appropriate to prefix time space to the diagnosis 
of compound fracture to indicate the added hazards of treat 
mg these u ounds as compared ith similar mjunes in civilian 
life The excellent general condition of these patients on arn^al 
how ever is a real tribute to the organization quality of equip 
ment and sloll of the personnel encountered b\ these bovs on 
the long road home from the battle front 

ILLySTRATlVE CASES 

Because conditions are so different from those usuaiU en 
countered in dealing w ith compound fractures of the long bones 
it IS of interest to trace the csacuation of the injured and to 
observe the type of treatment accorded them Four representa 
me cases illustratwe of the present methods of management 
are reported here 

Case I Compound Comminuted Fracture of fh® Middle Third of Right 
Tibia Orr Dressings Chemolherepy 

E R W a Alanne private twentj years of age was retumme 
from a patrol on Guadalcanal when an enemy sniper shot him m 
the right leg causing a fracture of the tibia He craw ltd 300 yards 
to the front line where morphine was administered sulfanilamide 
was dusted into the wound it was coaered with a gauze dressing 
and a wooden splint was applied He was taken by Jeep to the 
first aid dressing station where his wound was inspected redressed 
and he rccencd one unit of plasma he was then rcmoied b\ ambu 
lance to the field hospital Two hours after his injurs under pento 
thal sodium anesthesia the wound was excised and a diagnosis of 
compound comminuted fracture of the middle third of the right 
tibia was established More sulfanilamide was introduced into the 
wound and an Orr dressing was applied Tiic following day the 
patient was taken by air transport to a hospital ship which carried 
him to a base hospital On the hospital ship a second Orr dressme 
was performed under spinal anesthesia Nine day s later at the ^e 
hospital the Orr dressing was repeated without anesthesia The 
patient remained at this hospital for two weeks and then was trans 
ferred to the United States bv transport vessel 

The paaent arrived at the US Naval Hospital Oakland 
five weeks after injury On admission his general condition was 
good and his fracture was well immobilized m a long leg cast 




I It, 491 (Cl c 1) -/I I itcnl rotntgcnojji iin on entry (Jan 6 1)4}} D \ntcropostcrior roentgcnognm on emr) C An 
tcropostcnor an I lateral roentgenograms June 25 1943 
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\ ray examination sho^\ cd a sc\ crely comminuted fracture of 
the middle third of the right tibia xvith considerable loss of the 
crest of the bone Position and alignment were satisfactory (Fig 
491 A, B) The uound was inspected under pentothil sodium 
anesthesia There was profuse purulent discharge but the gran 
ulations appeared health) The wound was excised including 
many small sequestra A mixture of sulfanilamide and sulfathia 
/ole was sprayed into the wound which was then picked with 
vaseline gauze and an unpadded long leg cast incorporating a 
w alking iron w as applied I Iis progress to date has been sansfac 
tory The fractures have healed rapidly and the osteomyelitis is 
gradually subsiding (Fig 491 C) Orr dressings hive been re 
peated at intervals of from four to six weeks The paaent is 
now being fitted with a long caliper bratc which vve fed is 
necessary because of the great loss of bone It is our belief that 
early weight bearing in plaster accelerates bonv union and the 
healing of the wound 


Cate II Compound Comminuted {reefure at Junction of Upper and 
Middle Thirdj of Right Femur Late Amputation Phagedenic 
Ulceration in Stump Arrested by Sectrothermic Excision and Con 
tinuous Salt Bath Penicillin Therapy 

W A M a Chief Signalman twenty six years of age sustained 
a compound coniniinutcd fracture at the junction of the upper and 
middle thirds of his right femur when struck by a high explosive 
fragment while at his battle station on the bridge of a light cruiser 
He lay unconscious for two hours before being brought to the sick 
bay There he was given morphine his wounds were dressed and 
his leg was immobilized in a 'liiomas splint Four hours after injurv 
he was taken by Higgins boat to a field hospital on Guadalcana 
where his wounds were redressed The patient was then flown to 
an island base hospital arming two and a half days after injury 

There for the first time he received definitive treatment consisting 

of excision of the wound application of sulfanilamide powder and 
3 vaseline gauze pack Skeletal traction m a Thomas splint was 
obtamed by means of a Steinman pin through the os calcis (Ap 
patently the reason for the long delay before definitive treatment 
in this case was the fact that this man was injured m heavy action 
when there were a great number of other casualties ) Osteomye 
litis developed it the site of the fracture and progressed sufficicntlv 
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non and iligninent cvccpc for moderate lateral bowing (Fig 
493 A,D) On removnl of the cast a healthy granulating wound 
was found on the htcral aspect of the middle third of the thigh 
with a sinus connecting the fracture site There was minimal 
drainage The wound was excised including several minute 
sequestra picked with sulfmihniidc and xiseline gauze and im 



mobilized m an unpadded sptca cast The htad of the patients 
bed was elexated to promote dependent drainage 

Tw o months after entr> (four and a half months after injury ) 
the patient had secured firm bon> union and had become am 
bulatory on crutches without a cist (Fig 493 C D) 
another month the wound had completely healed and t ^ 
crutches were discarded for a cane Since the remoxal of t ^ 
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cast dail> ph>sical therapj has been instituted consisting of 
whirlpool baths ultra\iolet light treatments and progressive 
exercises 

This case illustrates several points Foremost it suggests the 
probable beneficial effect of the prolonged saline bath to which 
this compound w ound w as subjected for it w lU be recalled that 
this man spent five hours m the water before being rescued 
There is an impression among naval medical officers who have 
had experience in the treatment of these compound fractures 
that the clinical course of the pauent who has been forced to 
staj in the sea any length of time is hi ely to be much smoother 
infection much less and ultimate rehabilitation more quichly 
iccomplished than in the case of others 
The postural treatment of these wounds of the thigh to secure 
dependent drainage has been of great value in arresting progress 
of the infection along the fascial planes tow ard the hip 
We believe that the whirlpool bath the use of soapy water 
together with progressive exposure of the wound to ultraviolet 
hght has speeded healing of the wound and wherever possible 
casts are bivalved and the patient is started on such a regimen 
at the earliest moment 

Case IV Compound Comminufed Supracondylar Fracture of Right 
Femur Gross Infection Controlled by Postural (Gravity) Drainage 
and Supportive Measures 

E D B Fireman First Class twenty vears of age sustamed a 
compound comminuted supracondv lar fracture of the right femur 
■vs a result of a high explosive fragment This occurred as he was 
sending on the second dcci of t light cruiser awaiting orders to 
a andon ship He was evacuated bv Higgins boat to the beach 
th arriving there fourteen hours after his mjury On 

e beach a corpsman administered morphine applied a dry sul 
^ilamide dressing and immobilized the leg in a Thomas splint 
he patient was then transported to a field hospital where under 
sodium anesthesia his wound was debnded packed with 
vv lamlamide and vaseline gauze and the splint was reapplied with 
uut traction Shock was combated with three units of plasma and 
^ore morphine Approximatelv two davs after mjurv hewasflowm 
o a distant island base hospital where for the first time an attempt 
''as made to reduce the fracture Under spinal anesthesia the wound 
'as excised and picked with sulfnnihmidc ind viselme gauze A 
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Stcinman pm was inserted through the upper end of the tibia and 
the leg again placed m a Thomas splint with 45 pounds of traction 
applied At the end of eight da>s no appreciable improvement could 
be seen consequently a hip spica cast incorporating the pm was 
substituted and the patient was sent b> hospital ship to another 
base hospital Essentiall j the same program of treatment w as tried 
again without success and the patient then was returned b> trans 
port to the mainland 

This patient arrived m Oakland one and a half months after 
injury His general condition was senous he exhibited a high 
septic fever and was anemic and considerably emaciated Be 
cause of persistent almost uncontrollable pain he begged for 
amputation The extremities were immobilized m a bilateral hip 
spica cast There was considerable drainage through the cast 
about the lower part of the thigh and around the protruding 
Stemman pm X ray examination showed a maricdly com 
minuted supracondylar fracture of the femur with a posterior 
angulation of 90 degrees (Fig 494 A, D) Fortunately there 
was inconsequential neurocirculatory disturbance below the 
1 nee After several days of supportive treatment his cast and 
pm were removed under pcntoiha! sodium anesthesia The com 
pound wound on the lateral supracondylar area was greatly 
infected as were the pm holes The articular ends of the femoral 
condyles presented m the wound and many loose fragments of 
bone were visible The extent of the wound was visualized by 
introducing si lodan and multiple tracts w ere seen to extend 
up the thigh from the wound (Fig 494 C) The mam wound 
and the pm w ounds w ere excised Fhc fracture w as manipulated 
manually inside the wound the angulation being reduced from 
90 to 45 degrees as was later borne out by \ ra\ studies AH 
wounds were packed with sulfanilamide and vaseline gauze 
At this point the patient went into profound shock Because 
of his condition and because of marl cd decubitis about the 
pelvis a long leg unpadded cast was applied instead of the cus 
tomary spica cast of the hip Before leaving the table the patient 
had received one unit of plasma and 500 cc of citnted blood 
vv hich caused him to rally sufficiently to be returned to the w ard 

With continued supportive treatment consisting of elevation 
of the head of the bed for better drainage at least ten trans 
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Fig 494 (Ca«;e IV) -A Anteroposterior roentgenogram on entrj showing extensive osteomyelitis li Lateral roentgenogram on 
entry showing extensive osteomyelitis C Koentgenogram in|cction with skiodan shows multiple sinus tracts D Anteroposterior 
roentgenogram six months after entry E Lateral roentgenognm six months after entry 
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fusions of blood spccnl diets sulfon'iinidcs and otlicr measures 
the patient mpidly improxcd The pain disippcircd his temper 
uure dropped to nomnl ind lie gamed weight There was 
considerable drainage but it was not until ten weeks later that 
his condition w arranted repetition of the Orr dressing At this 
time It was noted that health) granulation had almost closed the 
wound An attempt was made to \isualizc the old sinus tracts 
extending up the thigh but all had apparently closed The partial 
correction of the angulation had been maintained and a moderate 
degree of callus was present The decubitus about the pelvis 
had complctel) healed as had the pm holes The wound was 
repacked and another unpadded long leg cast applied Within 
a week the patient was up in a wheel chair and within three 
weels partial weight licaring was permuted During the next 
month his cast was bivaUcd ind whirlpool baths ultraviolet 
light treatments and progressive motion of the joints were 
instituted (Fig 494 D C) 

This case bcaiitifull) illmiratcs the import mcc of postuwl 
(gravity) dramige in tlie presence of extensive infection in the 
soft tissues The patient was gravel) septic and his condition 
became progressively worse until the licad of his bed was raised 
so as to place the level of the hips above that of the knees Im 
mediatel) following tins change of position there was a marked 
increase in the drainage of pus from the wound and a parallel 
improvement in the patients general condition Within a few 
weeks the extensive sinus tracts throughout the thigh had dis 
appeared 

SUMMARY 

Four representative cases of compound fracture sustained in 
enemy action about the Solomon Islands have been selecte 
from a large scries studied Space does not permit a detaue 
account It has rather been oiir idea to present typical case his 
tones from which to draw a few pertinent conclusions Com 
ments have been made at the end of each case so that only a 
brief summary is given here of some of our observations m t e 
care of war injuries 

1 The interval between injiu-y and definitive treatment re 
mams all important In our senes this intenal varied between 
twenty five minutes and three weels Such vitiations can e 
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understood b> recalling our war correspondents accounts of the 
conditions during enemj action In short the wounded man 
may be tal cn immcdiatclj to sicl bi) or he ma> lie w ounded in 
the jungle undiscovered for days or weel s All war wounds arc 
considered infected and arc treated as such >et it follows that 
the shorter the inrerv al between injur} and treatment the more 
likelihood there is of a better end result 

2 The administration of morphine m half grain doses on the 
field has added immeasurably to the comfort of the injured 
during many instances of tedious and back breaking ev acuation 
to the field hospital 

3 The great value of sulfonamide implantation as well as 
sulfonamide b> mouth is known and need not be stressed In 
the later treatment of fractures m which osteomyelitis develops 
the authors have been impressed with the better response of the 
\vound to a mixture of sulfanilamide and zinc peroxide under 
the vaseline pack than to sulfanilamide alone 

4 Notbng can be added at this time regarding adequate 
definitive treatment over that alrcad> practiced m the immedi 
‘tte pist save to suggest earlv internal fixation in cases such as 
the one illustrated bv Case IV in which the prognosis is poor 
for effecting and mamtaining reduction 

5 From our experience wc advise the institution of postural 
Vgtavii) ) drainage inimcdiateh in all cases of injury to the 
thigh 

6 In the treatment of late compound wounds we believe 
that conservatism should be the watchword and early restmmon 
j muscular tone the goal We are convinced that joints mav 

e more quickl> rehabilitated if muscular tone is maintained 
> various exercises w hile the joints are immobilized in plaster 
^^^psration of the bed patient in this regimen is difficult 
to obtain but the increased function of the part repays hts 
^ orts Alamtenancc of muscular tone is readily realized with 
early weight beanng in a cast with a walking iron and for 
tactures of the humerus by the use of a hanging cast w ith eirlv 
t)f pendulum motions 

The V ilue of whirlpool baths using soapy water is pointed 
ut as another means of speeding the healing of w ounds In 
ition small doses of ultraviolet Iighr are beneficial 
In Case II the progress of phagedenic ulceration of the 
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fusions of blood speciil diets sulfoniinidcs and otiicr measures 
tlie patient npidl) unproved Tlic pain disappeared his temper 
ature dropped to normal and lie gamed weight There was 
considerable drainage but it was not until ten weeks later that 
his condition warranted repetinon of the Orr dressing At this 
time It was noted tint health) gnnulation had almost closed the 
wound An attempt was made to visualize the old sinus tracts 
extending up the thigh but all had apparcntlv closed The partial 
correction of the angulation had been maintained and a moderate 
degree of callus was present The decubitus about the pelvis 
had complctclv healed as had the pin iioles The wound was 
rcpacl ed and another unpadded long leg cast applied Within 
a week the piticnt was up in a whtcl chair and within three 
weeks partial weight be mng was permitted During the nevt 
month his cast was bivalvcd md whirlpool baths ultraviolet 
light treatments and progressive monon of the joints were 
instituted (Fig 494 D C) 

This case bcautifullv illustrates the impornnec of postural 
(gravity) drainage m the presence of extensive infection in the 
soft tissues The piticnt was gravely septic and his condition 
became progrcssiv cl\ worse until the head of his bed was raised 
so as to pi ice the level of the hips above that of tlie knees Im 
mediately following this cliangc of position tlicre was a marked 
increase m the drainage of piis from the wound and a parallel 
improvement in the patients genera! condition Within a few 
weeks the extensive sinus tracts throughout the thigh had dis 
appeared 

SUMMARY 

Four representative eases of compound fracture sustained m 
enemy action about the Solomon Islands have been selected 
from a large senes stxidicd Space does not permit a detailed 
account It has rather been our idea to present typical case his 
tones from which to draw a few pertinent conclusions Com 
ments have been made at the end of each ease so that only a 
brief summary is given here of some of our observations in the 
care of war injuries 

I The interval between mjurv and definitive treatment re 
mains all important In our senes this interval varied between 
twenty five minutes and three weeks Such variations can be 
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In Spite of the excellent progress made in recent years in 
active treatment of eirly burns, the initial insult to the 
affected tissues leaves much to be corrected after the original 
esions have healed Superficial bums of course present pracu 
cally no sequelae However, when the damage is of sufficient 
niagiutude to cause deeper destruction the late complications 
are all m proportion to the depth of the injurv Deep second 
egree and third degree burns leave results that are peculiar in 
emselves "When these bums occur in the hands where highly 
inetic structures are involved the comphcations frequenth 
leave alarmingly serious after effects 

mce It has been our fortune to see many lesions involving 
^ e extensor surfaces of the hands we would like to present 
ur experience in the management of some of the typical cases 
this group 

bums in this senes have occurred as a 
u t of the flash from exploding bombs of burning oil being 
fiands while still aboard ship or after having 
oil fl survivor has been burned by the ignited 

miijf s^a or in coming to the surface has had the 

ortune to emerge through an area where oil is burning 
*L ® ^^echanism of these bums rcadilv accounts for the fact 
of u dorsum of the hands In the case 

— £ omb flash the n ormal reflex is to protect the most ex 

Califom^ I^oision of Surgery Umced States Naval Hospital Oakland 

assertions contained herein arc the private ones of the 
Naval r>- construed as offiaal or reflecune the view’s of the 

Department or the naval service at laige 
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poicd parts with the pilms of the hands In performing routine 
dunes aboard it is obvious that the dorsal and not the palmar 
surfaces of the hands will be exposed most often to a burning 
spout of oil As the submerged survivor tomes to the surface 
the natural movement is to thrust the upper extremities above 
his head from the vertical to the horizontal with the dorsal 
surfaces outward 

Treatment of these bums during and iinnicdiitcl^ after action 
must be on a wholesale basis Nevertheless it should be stressed 
here that no matter how great the cvpcncnce of the attending 
surgeon the prognostication of the depth of an> fresh second or 
third degree bum is an impossibiht) unless the tissue destruction 
IS so massive as to leave no doubt Therefore it would be wise 
to treat all such burns as severe third degree tjpes until thev 
are prov ed othenv ise 

SYMPTOMS 

Injuries following first degree bums need no comment since 
they all heal witliout an\ resulting defornmv The same applies 
to the more superficial second degree r>pc However those 
follow ing deep second degree and third degree burns w ill alvv a\ s 
produce var>ing degrees of disabiht) 

Tlie healed deep second degree burn is scilv and drv and the 
si in has lost niucli of its clasticit) Since the burns vve wish to 
demonstrate m this clinic arc all on the extensor surface of the 
hands and fingers one notes a marked iiniitation of finger flexion 
due to the tough dorsal covering Forceful attempts to flex the 
fingers causes the si m to end and break down over the meta 
carpophalangeal joints The circulation has been impaired to a 
degree that m cool weather the hands become ejanone and 
tingle The> arc abraded casilv and the wounds heal slowly 
The healed third degree injury causes varvmg degrees of 
deformity depending upon the depth of destruction it is not 
uncommon to set fixation of the digital and metacarpophalangeal 
joints because of dense periarticular fibrosis and fibrous union 
between the extensor tendons and underl)mg bone In fact the 
tendons in some cases have been lost completely because of the 
depth of the bum All of this deep scarring tends to dorsiflex 
the metacarpophalangeal and digital joints because of its natural 
tendencj to contract 
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GROSS PATHOLOGY 

Except for some temporary hyperemia, \ ery little gross change 
IS noted m the more superficial second degree burn The deeper 
lesions of this degree, however produce many fibrotic changes 



pulled aside and dorsaluards to bring them into the same plane as the ettensor 
tendon and to show the fan shaped fibers which connect them 

Interossei muscles at the point where the) gi e off their tendons 
? Dotted lines show the relations of the interossei on the tentral surface 
One sees their insenions into the lateral tubercles of the base of phalanx 
5 Lumbncal muscle and tendon 4 The fibers of the fan ! The extensor 
over the head of the metacarpal ^ Median slip of the extensor apparatus 
1 Lateral slips of the extensor apparatus S The triangular area between the 
lateral slips 9 The interosseous lumbneal tendon JO Spiral fibers over t e 
region of the proximal phalangeal loint II The lateral bands 12 
to the distal phalanx 19 Insertion of the extensor tendon at the base or e 
proximal phalanx (From Montant R and Baumann A Ann d anat path 
H(4)) 


throughout the skm substance The slun covenng is dry seal) 
3nd avascular There is little or no damage to the subcutaneous 
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box and nzor technic The resulting gnft is the same b> either 
method but the factors determining the choice of procedure 
arc guided chieflj bj the operators indnidual skill and ex 
perience 

Third Degree Bums — Tliird degree burns produce more com 
plicated problems In the early stages a thin Thiersch graft 
should be applied as soon as clean granulations are obtained This 
will promote rapid healing and at the same time comert the 
open area into a closed w ound It w ill also prev ent the formation 
of the amount of scarring that one secs when the lesions are 
permitted to fill in with scar epithelium bj secondary intention 
It must be remembered howexer that the Thiersch graft is to 
be looked upon as a temporary coxering and that as soon as it 
seems adxisablc it should be excised and a permanent skin graft 
ipplied 

hen tendons ire exposed as a result of loss of the normal 
fir pad the defect must be coxcred xuih a xiell cliosen skin flap 
w Inch tames a fat pad w ith it Tins x\ ill scrx c to gi\ c protection 
to the gliding meciiamsms beneath A gloxe txpc of flap from 
a hairless area on the abdomen is usually chosen for this purpose 

In case of extensne damage to tendons joints and bone one 
must freqticntU compromise in ma) mg a selection of the skin 
replacement This is done because of the fact that the depth of 
destruction has produced permanent damage to the tendons and 
joints below to such an extent that any future return of their 
function seems unlikclv Conscqucntlx coxermg xiith a single 
thick split thicl ness si m graft will give an adequate coxenne 
and at the same time be much simpler to manage However if 
subsequent reconstruction of the tendon and joint injurv is an 
ticipatcd a flap witli its subcutaneous fat pid must be used for 
the replacement coxermg 

Tendon «nd Jojnf Repair 

Unfortunately in those cases in xx Inch tendon repair or trans 
plantation xvas indicated the periarticular and irticulir damage 
has been so great as to preclude the possibility of success 

Various types of traction to the fingers xvith and without 
active motion intermittent splinting and so forth have 
late date w hen these cases hax c come under our care not x lelde 
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anj bnllnnt results In general the most marked improvement 
has been won with supervised active exercises 
As stated previous!) the dorsal extensor apparatus has been 
injured in man) of the cases of this group with a resultant 
flexion of the proximal phalangeal joint, and h\ perextension of 
the distal joint At the time that the skin graft is done these 
joints and the remaimng parts of this apparatus should be care 
fully inspected Even though the loss of the aponeurosis is 
extensive longitudinal incision extending through the capsule 
florsum of the proximal phalangeal joint with pheanon 
of the capsule m the same direction should be considered Ev en 
in the face of almost irreparable damage of this mechanism the 
ma\ allow some flexion to take place at the distal 
phalangeal joint This is of the utmost importance for if some 
flexion IS gamed then some of the finer mov ements can be per 
romed betw een the mv olv ed digits and the thumb 
The immediate repair of tendons pirtiall) or complctel) de 
stroyed bv a bum is of course an impossibihtv At the end of 
SIX to ten weeks dense scar tissue has been laid down and the 
subcutaneous fat pad has been to i greater or lesser extent de 
pieced The problem then is to cover the part with pliable skin 
before tendon repair can be considered 
it IS generall) agreed that after tw o months sev ered or de 
^rov ed ensheathed tendons should be replaced by tendon grafts 
his IS especiallv true if the lesion lies distal to a fibrous orfibro 
osseous mnnel The performance of tendon transplantation re 
(juircs absolute adherence to sevenl fundamental mrgicil pnn 
ctples ^ 

I The field must be bloodless This is accomplished bv com 
P.^^® of the extrcmitv for fortv seconds followed bv 

t e rapid inflation of an efficient blood pressure cuff to 250 mm 
o mercut) m hile the extremitv is still elev ated Some operators 
Pte er to elevate the part and wrap it with an Esmarch bandage 
o within Ji/ mches of the blood pressure cuff and then to 
the cuff has been inflated 

The technic must be atraumatic from start to finish Pull 
Jigging blunt and gauze dissection wall not be tolerated 
h) these tissues 

, ^ structures should be exposed proximal and distal to 
e lesion proceeding always from tlic normal to the patho 
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logical Attempts ro identify the injured structures at the site 
of the lesion arc always difficult and may well lead the operator 
into confusion and the further damage of tissues 

4 If the tendon or tendons involved pass through fibrous or 
fibro osseous camis those canals if obliterated must be rees 
tablished if the procedure is to be successful This is usually best 
performed by the use of the proper size tendon stnpper Here 
the operator must approach from normal toward pathological 
tissue 

5 If a tendon graft is to be used care should be e\ened to see 
that paratenon or a substitute for if is included in the graft 
Substitutes for paratenon may be cur from vanous fascial sur 
faces (triceps etc ) and the moist glistening surface sutured 
loosely about the tendon transplant to restore the gliding mech 
anism These transplants arc better than fat unless fat can be 
mobilized at the site Howard' Ins shown tint tendons possess 
an internal endothelial lubricating apparatus maintaining the 
pliability and suppleness of the moving part 

6 The grafts should be obtained from the more readily avail 
able sources such as the long extensors of the toes which may be 
sacrificed with but negligible interference with function The 
palmans longus tendon mav also be used 

7 The suture material of choicus No 34 or No 3 f stainless 
steel wire and the pull out wire suture as described by Bun 
nell has very definite advantages Paraffinized sill gives un 
fav orable tissue reactions and its use should be a\ oidcd especiallv 
m tendons which he superficially 

8 The pulley apparatus should be preserved wherever possi 

bit If at has been dtstioycd at maist be Tccoretnacttd {torn fas 
cial strips These should be inserted where necessary through 
small drill holes in the bone and so fastened as to form a sling 
for the reconstructed tendon 

9 Following tendon repair the part should be splinted in 
the moderately relaxed position and early motion within the 
limits of the retaining apparatus should be encouraged 

Several details in the above procedures should be stressed 
The tourniquet having served its purpose should be removed 
from the extremity and from the vicinity of the operating table 
Too often a loosened tourniquet is not completely deflated 
nnd the consequent venous stasis may result in the complication 
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of a postoperative hematoma Pressure dressings be they of sea 
sponge, machinists waste, or gauze fluffs, should always be 
applied with the extremity elevated The incisions should be 
covered with a greasy dressing to allow early active motion 
Constant postoperative elevation of the extremity should be 
insisted upon Flexor tendons are kept immobilized for three 
\\ eeks extensor tendons for from four to six \v eeks Postopera 
ti\e physiotherapy is an important adjunct but it is far more 
important to educate and encourage a patient to perform per 
sistently those movements which will restore function most 
rapidly This can be done by giving him occupations and dunes 
which he enjoys doing 

REPORTS OF CASES 

To demonstrate this discussion, we wish to show you the fol 
lovung cases which are representative of the points which are 
under consideration 

K 5i'^ k ^ patient is a Chief Storekeeper whose hands were 
aaiy burned by flaming oil on December 1 1942 Upon admission 
ere one month later the hands were covered with spotty granula 
hT 1 * ®'^tensor tendons were exposed over the metacarpo 
P alangeal joints There was almost complete loss of motion of the 
ntnnsic muscles and only coarse movements were preserved X ray 
ms (Fig 496 gy showed diffuse low grade osteomyelitis with 
sequestra formation 

, after admission a persistent granulating defect over 

e dorsum of the right hand was covered with a Thiersch graft 
convert It into a closed wound (Fig 496 A) Subsequently small 
equestra have continued to be extruded from time to time 

Since this is a very severe case w e do not feel that operativ e 
interference wall be of any practical aid "With the help of 
P ysiotherapy consisting of whirlpool baths massage and exer 
cises slow improv ement in function is dev eloping How ev er 
much of this motion is transmitted through the scar tissue itself 

young man is a Fireman second class who was 
^^cember 1 194'» when his ship w as struck by an enemy 
me ^ spout of flaming oil fell upon him and ignited his cloth 
hand serious burns mvohed the extensor surfaces of both 

to Augers After receiving local treatment he w as sent back 

® ase hospital A granulating defect developed on the dorsum 
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act nionths after the bum The middle finger shows the char 

a \ hich occurs folio \ mg destruction of the dorsal extensor 

pparatus The proximal phalangeal joint is flexed and the distal phalanx is 
en ed B Anteroposterior roentgenogram of a se ere second and third 
egree burn of hand three and one half m< nths after mjurx Note moderate 
ne atroph ) and onl\ slight narrowing of the joint spaces 

phalanges are exccedmglj dense Onlj minor sequestration occurred C The 
ame hwd ten weeks later The cortical surfaces are less dense Obserxe the 
tj’pical deformity of the middle finger with dislocation of the distal phalanx 
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of each hand due to a third degree bum These areas were covered 
with thin Thiersch grafts to convert them into closed wounds 
The grafts grew w ell and actn e motion of all hand and finger joints 
was started six weeks after his initial injury 

The patient was admitted to this hospital approximately eleven 
weeks after his accident At that time the hands were well healed 
but there was marked limitation of motion because of the fibrotic 
c-ov enng and periarticular fibrosis A prolonged course of ph>'Sio- 
therapy was instituted including traction and active motion, but 
with very little gam in function In addition we note a dorsal 
extension (Fig 497 A) of the terminal phalanx of the middle finger 

After three months of conservative thcrap> ir was decided 
that these hands should be operated upon Accordingly the left 
hand was treated first Under 1 per cent prociine local infiltra 
ton anesthesia ill of the scar was excised from the extensor sur 
face leaving all undimiged underlying veins and subcutaneous 
fat Hemostasis was secured b> ligation with No 50 white 
cotton thread 

We next explored the dorsal extensor apparatus of the middle 
finger and found it was partially destroyed The dorsal surface 
of the capsule of the proximal phalangeal joint was opened 
longitudinally following which ir was plicated in the same 
direction This permitted the patient to flex lus distal phalanx 
to approximately 25 degrees a range of motion which is still 
retained 

We next cut a single massive thick split si in graft from the 
nght side of the lower abdomen The graft was cut to approxi 
mately 85 per cent of the total skin thickness and was removed 
with the Padgett dermatome Tlic graft was next placed over 
the hand and finger defects and sutured in place with black 
cotton stitches Flat pressure dressings were next applied and 
the hand immobilized on a straight padded board splint for two 
weeks A perfect tale ensued and daily soalings in warm 
soapy water accompanied by active and passive motion were 
started on the fifteenth postoperative day All dressings were 
removed permanently at the end of three weeks and physio 
therapy was continued 

Two months after the first operation the right hand was 
operated upon and the same procedures follow ed except for the 
tendon surgery which was not indicated on this side 
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While a perfect result cannot be attained because of pen 
articular joint fibrosis marked impro\ ement is already apparent 
The skin covering is soft and pliable and additional physio 
therapy and occupational therapy will aid in loosemng further 
the stilfness about the joints The return of fle\ion of the ter 
minal phalanx of the left middle fingers is of great iid in the 
^efulness of this digit 

Case III —This lad is a Fireman second class who was also burned 
^^cember 1 1942 when his ship was struck b\ an enemy tor 
pedo Flaming oil struck the dorsal surfaces of both hands but 
chiefly the right This was a very deep second degree bum that 
healed spontaneous!) under sterile viselme gauze dressings Subse 
quently a very large amount of fibrosis developed in this burned 
covering (Fig 498 A, B) While little contracture developed the 
covering abraded easily upon the slightest degree of trauma Further 
wore the covering became very cyanotic when he went out of 
doon in cool weather These complications of course arose because 
of the poor capillary circulation m this cicatricial like skin 

Because improvement did not become apparent after a pro 
longed course of physiotherapy, the tough fibrooc covering was 
excised Upon removal we found that this damaged tissue aver 
aged well over % inch in thickness and was completely devoid 
of any semblance of elasticity 

As with the foregoing case we chose to cover the resulting 
cutaneous defect with one large massive thick spbt skin graft 
As a good subcutaneous fat pad was present, there was no indi 
canon for unimng a pedicle flap Furthermore our expenence 
has proved that these thick spht thickness grafts function as 
well as and are at the same tune much simpler to handle than 
free full thickness skin grafts 

The graft was cut from the lower abdominal wall with a 
Padgett dermatome After securing the graft to its bed pressure 
dressings were applied and maintained for two and one half 
weeks Following postoperative physiotherapy an excellent re 
suit has been obtained (Fig 498 C, D) The new covenng is 
clastic soft Will Withstand considerable trauma and wall not 
show the circulatory disturbances when the patient works out 
of doors m cold weather 
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Iig 498 (Case 111) -d B A thicl hypertrophic 
ing healed deep second degree bum Note ulceration rcnlacemcnt 

hand C Six weds after evasion of all fibrotic .\"Vand fincen 

With massive split thickness graft on dorsum of right wrs shovvinc full 

The left hand^has not ^et been grafted D Same as C ncht showing lull 
function of fingers 
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The evolution of military surgery is definitely related to the 
'veapons of war Pnor to the introduction of firearms and gun 
pon er in the fourteenth and fifteenth centuries the methods 

0 treatment had been the same from time immemorial Most 
injuries were the results of swords arrows and clubs With the 
a vent of destructive weapons the problem of surgery became 
more complicated In the Napoleonic wars the handicap was 

onsiderable, while surgical technic was advancing rapidly the 
wience of surpry was lagging behind Baron Larrey, Surgeon 

1 Napoleons army treated wounds on the field of 

nnd ^ ^^putated limbs, removed bullets trephined the skull 
thr tracheotomies but the patient had to pass 

dreadful drama of operation without anesthesia 
barf anesthesia antisepuc surgery and the science of 

enology were not known and the mortality was appalling 
j ® yith modem warfare new weapons have been added 
fMl ^ number of injuncs has increased and our surg 

L 1 . P^^hlems have increased accordingly The high velocity 
ade^^h destructive artillery, machine guns gren 

of ^ mines and torpedoes have increased the number 

wounds and compound fractures The air raids increased 
^ casualties especially crushing injunes and atmos 
civir^ ^ injuries not only on the field of battle but among 
tio population as well Submarine warfare in its destruc 
m tuerchant \essels brought the immersion foot syndrome 
other injunes and the depth charge to counter 
Th ^ brought the immeision blast injuries 

e incidence of b ums in this war has been increased con 

assertions contained herein arc the prnatc ones of the 
Natal n. Construed as offiaal or reflecting the \ie ts of the 

Department or the naval tcrtice at hrge 
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siderabl> b> the flash bums of high e\plosi\ cs by flame throw 
ers and as a result of men swimming m a sea covered b^ flam 
mg oil from sinking and burning ships This is in addition to 
the innumerable burns caused from steam gasoline phosphorus 
and electricity 

The mortalit) rate among wounded Nival and iManne per 
sonncl m the Pacific area is about 2 per cent Probabl> the most 
imponant factors contributing to this low rate are plasma sulfa 
drugs and earlv air transportation of the scriousl) wounded to 
mobile base hospitals behind the battle lines hundreds of miles 
away Thus the fundamental principles of surgery are applied 
promptly in the field and aboard fighting ships Air transpoita 
non permits early definitive treatment m base hospitals and hos 
pital ships however persons with cranial and thoracic injuries 
should not be transported by air at high altitudes and abdom 
inal wound casualties should not be transported for a penod of 
about ten days after tlic mjurv 

The front line m modern warfare is so higlilv iiioton/cd thu 
frequent and rapid shifting of the battlefield should be expected 
Progression of troops m jungle fighting is much slower than 
on other fields of battle where the wounded arc scattered over 
a laige area Under such conditions the time consumed in col 
lecting the w oundtd offers a serious handicap to prompt and ideal 
treatment In combat zones the majontv of injuries are wounds 
burns and compound fractures and sometimes a combination of 
the three This is tnic espcciallv in naval battles when bombs 
explode below decl s To these injuries arc iddcd concussion 
blast and asphyxiation from gis and sniohc 

SURGICAL PRINCIPLES 

The surgical principles involved m the treatment of war 
wounds burns and compound fractures arc similar They are 

1 Admimstration of morphine 

2 Prompt arrest of hemorrhage 

I Treatmewt of shock by adnwwvsttawows of plastna 

4 Conversion of a contaminated wound into a clean wound b\ 

debridement and chemotherapy 

5 Application of a simple practical dressing 

6 Immobilization of fractures 

7 Placing the injured at rest 
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8 Preparation of the patient for transponation to a base hos 
pital when his condition permits 

In the military service it is not only the best method of treat 
ment which must be considered but one which permits treat 
ment of a large number of casualties m a limited time This is 
especially true m the treatment of bums Two hundred and 
nft> four patients with bums were admitted to the Naval Hos 
pital at Pearl Harbor within a period of three hours This ac 
counted for about one half of the wounded who were admit 
ted to the hospital Under such circumstances anv elaborate and 
time consuming preparation of the burned surface would be 
out of the question The same principle applies to the treatment 
ot fractures A satisfactory method is one that is simple to ap 
ply gives satisfactory fixation allows the patient to become im 
buIator> in days instead of months, facilitates the transporta 
tion of the patient requires a ininmuim amount of nursing care 
IS reisonablv comfortable and permits earlv ictive motion 

SHOCK 

In combat zones there are man> factors that predispose to 
and aggra\ate shock-factors chat are seldom seen in peacetime 
I* ear anxiety exposure to cold or heat dehydration hunger 
ong hours of duty and lack of rest are important contnbutmg 
actors in war Not infrequentl) one sees a man only slightlv 
wounded m battle w ho is suffering from shock In the light of 
t ese facts it is important for the medical personnel to be able 
not only to recognize shock but to recognize it m its impend 
‘^arly stages Laboratory methods are not available on 
t e battlefield and there and aboard ship in time of action diag 
noses should be made on the clinical findings only an> change 
normal that becomes progressiv el> worse should be a 
sufficient warning of impending danger 

PROPHYLAXIS 

Prophylactic measures should be employed whenever and 
"herever possible Past experience has shown us that various 
^ pes of vaccines are of considerable value The general admm 
istration of tetanus toxoid to the troops w hen inducted into mill 
tary service is of great worth Not a single case of tetanus has 
ten reported from the Pacific area 
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Life pckets arc useful to protect chest and abdomen, against 
immersion and blast injury The steel helmet is used for the 
pre\ention of cramal wounds In the French army the inci 
dence of this t>pc of wound was reduced from 15 to 3 per cent 
b) Its use Plastic muenal is being emplojcd by the Germans 
IS a protection against abdominal and thoracic wounds The 
ph>sical proph>la\is of wounds was practiced not only by 
the Romans but by many armies of ancient time At present con 
siderable interest and study are being directed to that field for 
tlie improaement and ad\inccment of tins tape of proph\la\is 

IMMERSION FOOT SYNDROME 

The survnors of torpedoed ships who dnft for days and 
sometimes weeks develop a painful edema of the extremities 
This syndrome is often referred to as immersion foot It is 
similar to trench foot of the last war which was caused by long 
standing in the mud and cold water of the trenches White be 
lievcs there is a clinical and etiological difference between the 
immersion foot syndrome which so often develops in the sur 
V Ivors of vessels torpedoed in the colder waters of the North 
Atlantic and those in tlic South Atlantic The former is charac 
tenzed by painful edema of the extremities which in severe 
cases IS associated with vascular thrombosis thermal injury to 
penphcnl nerves frost bite sepsis and sometimes gangrene 
After removal from the cold an intense inflammatory reaction 
develops with reactive hvpcrcmia and m some cises blisters 
petechial hemorrhages and impaired circulation develop This 
syndrome is probably caused by thermal injury dependency 
and immobility of the feet and legs prolonged dehydration 
malnutrition hypoproteincmia and vitamin deficiency especi 
ally B and K 

In treatment it is important to detcnnme the degree of dehy 
dration hypoproteincmia avitaminosis and electrolyte balance 
and restore these deficiencies to normal level The local treat 
ment consists of elevation of the extremity and gradual eleva 
tion of temperature 

IMMERSION BLAST INJURIES 

Injuries sustained as a result of detonation of high explosives 
under water vv ere given the name of immersion blast by Rex 
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Williams, R N The cnticil distance from the center of the 
detonation of high explosive m the air is about 20 feet and 
under water it is 80 feet Sound waves m the water travel four 
times as fast as m the air Seventy of the injury depends on 
seventy of the high explosive the distance from the center of 
detonation and the position of the individual in relation to that 
center 

Palma and UIdall in reporting thirty five casualties of im 
mersion blast injuries pointed out these facts 


About ten to forty five minutes after the explosion the ones 
who were facing the blast or swimming in the prone position be 
gan to develop abdominal svmptoms varying m degree from mild 
lieeting cramps to severe continuous abdominal pam Several 
vomited and developed diarrhea all developed a sense of thoracic 
compression and many had hemoptysis lasting from twelve to 
^ventj four hours The group that had their bad s toward the 
□last or who were swimming in the supine position developed 
Similar abdominal s\ mptoms but to i lesser degree than the other 
group and their signs and symptoms were in the chest One of 
these patients relates an interesting storv He had been swimming 
toward a raft accompanied bv two of his buddies Tired by 
lus exertions he had turned over on his hick to rest for a moment 
One companion who liad reached the raft first w is climbing 
aboard it the second n few yards behind was still swimming in 
the prone position At this moment the underwater explosion 
occurred about 150 feet distant His companion on the raft suf 
lered no injury the other was 1 died immediately 


‘ Jost of the survivors were stunned many were unconscious 
*>cveral lost temporary sensation m their legs and others had 
^ AL empty the bladder nnd rectum 
Abdommil trauma varied m seventy from moderate multiple 
small hemorrhages in the intestines and mesentery to severe per 
orations and lacerations Rupture of liver and spleen was not 
noted Changes m the lungs were constant but not \cr> severe 
In atmospheric blast injuries the principal seat of trauma is 
in the thoracic cavity In immersion blast injunes the predomi 
nating and urgent pathology was found in the abdomen and to 
a lesser degree in the bases of Jungs While lungs arc more sus 
^ the immersion bhst injunes than the intestinal tract 
t is did not prove to be the case among the survivors of the 
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Midway Battle suffenng from this condition Ihe life jacket 
was undoubtedly the prorecmc agent without it the injunes 
would ha\e been more sc\crc in the chest This was proved b> 
the expenmcntal work of Greaves and his associates They 
stated The presence of gas or air in the tissues is the deter 
mining factor in the production of iinilcrw uer blast injuries 
Pathological changes were not observed in solid organs and in 
tissues that do not contain air or gas Fnedell and lus co 
w orl ers m their cxpennicnral vv ork on immersion blast reached 
a similar conclusion 

Treatiucnt in these cases should be conscrvituc absolute 
rest ox>gcn and plasma if indicated abdominal decompression 
b> means of continuous suction and sedatives m modennon 
These patients should be carcfull) watched and surgical inter 
ference if it is indicated should he iindcrnkcn without delaj 
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the use of the coagulum contact method in 

SURGERY* 

MACHTELD E SANO MO C A HOLLAND MD 
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W WAYNE BABCOCK MD FACS 

The present article concerns the use of a physiologic adhesi\c 
medium for the attachment of si jn grafts and the adhesion of 
cut surfaces of internal organs such as the li\er yyithout the use 
of sutures The method has likewise been used for the promo 
tion of primar> hcahng m open granulating or septic wounds 

PRINCIPLES AND TECHNIC 

A brief exposition of the principles upon which the coag 
uluni contact method is based and the technic of prepanng the 
adhesive coaguUuu used u> essentia! to an idcqinte presentation 
‘>f the clinical cases to bt described illustrating the feasibiUt> 
and the potentialities of the new procedure 

Method of Preparin9 the Two Elements Which When Brought Together 
Develop a Fibrinous Adhesive Coagulum Simulating in Intensified 
Form the Normal Adhesive Process Occurring in Wounds 

Into a s> nngc containing I uig of heparin (or equivalent 
units which will prevent 5 cc of blood from clotting for 
^"enty four hours) dissolved m I cc of Tvrodes soluaont 
(a buffered salt solution) 5 cc of the patient s blood are draw n 
under sterile conditions The blood is centrifuged and the plasma 
pipetted off into a sterile tube This constitutes soltctton A The 
cukocytic film o\ erh ing the cr> throcytes (the buffy coat) is 
removed vvith a platinum loop and placed m another sterile tube 
concaimng 3 cc of Tyrode s solution and three sterile glass 

From the Departments of Patholoin and Surcerv Temple Uni\ersitv 
'^hool of Med.cme and Hospital 

T Sodium chloride OSOO potassium cliicnde 00 0 calcium chloride OO’O 
^agncsium chloride 0010 monosadiuni phosphite 000 ? so hum bicarbonate 
u UiO glucose 0 100 and \ ater to lOO 
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beads By shaking the bull> coat with the lyrodes solution 
and glass beads the cells arc broken down forming the desired 
cellular extract Ihis suspension solution also ma> be re 
ferred to as Icukocj tic extract or simpl> cell extract The cel 
lular debris in this solution docs not interfere with the surgical 
operation and is retained i he procedure differs from that used 
in tissue culture as in the latter it is necessary to centrifuge the 
suspension and use only the supernatant fluid 

As Applied to Skin Grafting 

The coagvJum contact method is adapted to the adhesion of 
1 hiersch grafts split si in grafts and full thickness grafts Prep 
iration of the recipient area and the removal of the graft is very 
similar to that m other grafting methods The recipient area must 
be clean and healtliy If it has a surface of granulation tissue 
this IS washed with hot saline solution and dried before graft 
ing If on the other hand it is freshly denuded cxccssn c bleed 
mg must be stopped Pine silk or better alloy steel w ire sutures 
may be used for ty mg the xcsscls alloy steel wire offering less 
interference than catgut or c\cn sill to i perfect adhesion If 
there IS only slight oo/mg the applicition of hot silinb com 
presses is usually sufficicnr or the bleeding may be controlled 
by the hemostatic action of the coagulum If the graft is re 
moved with a razor or scalpel and is to be placed on a large 
granulating area where perfect fitting of the edges is not re 
quired no special prcc lutions as to ov crsizc need be tal en If an 
exact fit IS desired the graft should be cut larger than the recip 
lent area and fitted hen the Padgett dermatome is used little 
contraction tal cs place and the graft needs to be only slightly 
larger than the area to be covered 

The skin graft after removal is never left m saline solution 
or moistened but is placed upside down on a piece of gauze or 
left on the dermatome if the latter has been employed The 
plasma (solution A) is applied with a sterile camels hairbrush 
over the recipient irea and the extract (solution B) is painted 
on the underside of the graft which is then gently fitted to the 
recipient area Good contact is assured and air bubbles or ex 
ccssive fluid removed by pressing the graft down gently with 
forceps starting from the center and working outward to the 
edges This should be accomplished within three to four nun 
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utes Once perfect contact has been established the graft should 
^ for fear of breaking the delicate adhesive fibrils 

uhich begin to form within a few seconds after solution A con 
tacts solution B After five minutes gentle friction with forceps 
will then assure the operator of the adhesion of the graft Dress 
mgs or stitches are not used If there is danger of infecnon of 
as yet uncovered granulation tissue or if it is advisable to pro 
tect the area from the vision of the patient or from his surround 
mgs single stnps of bone acid gauze ma> be placed light!) 

Within forty eight hours the graft surface turns to deep pur 
P ® vascularization The purple gradually becomes 

a ealthy pink and later this fades to the normal ant of the sur 
rounding skin Also the graft early becomes warmer than 
t e adjacent normal skin Secaons from animal grafts rev eal that 
t e small capillaries are filled with apparentlv normal ervthro 


As Applied to Wounds of the Liver and Spleen 

P^^P^^'^tions used are preferably autogenous media A 
^ s^me as in skin grafting Before use however each 

e nv 0 soluuons is distributed m sev eral stenle tubes so that 
number of rubes may be available to prevent contaminauon 
fibnn precipitauon in the tube through contact 
'It assue juices and fresh blood This precaunon is necessarv 
' en several areas are to be painted and also apphes to large 
areas of skin grafang Dried pooled plasma and buffv coat has 
also been successful in dogs 

As Applied to Incised or Lacerated Wounds of the Skm and Sub 
cutaneous Tissues 

The v\ ounds are prepared as for closure b> suture If there 
s stress or tension tending to separate the lips of the w ound 
provisional sutures are inserted to reheve the tension but not 
g tened until solution A has been applied to one edge and 
^ uaon B to the opposite edge of the w ound The sutures are 
ned with as little disturbance of the coagulum as 
posible A similar procedure may be used to affix and promote 
3scular union to a transplanted pedicled flap 
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A{ Applied lor the Arrest of Capillary Hemorrhage 

Small muscle grafts arc applied over oozing areas for the 
arrest of hemorrhage A more intense adhesion is obtained b> 
coating the graft tvith solution B and the oozing surface wth 
solution A Grafts of fastn or fit mi) he used instead of mus 
cle The graft is held in phcc Midi light pressure for aboutmo 
to fist minutes (On this basis die method should be applicable 
to manv of the problems of brain surgers ) 

Comment 

In tissue culture’ the most frcquentli used solid medium is 
hcpanmzcd plasm i usualU chicken phsmi and embryonic e’c 
met or spleen c\rnct in buffered salt solution The details of 
Its preparation irc as nunicrmis is the indii iduals using the tech 
me and are nor pertinent to the pixsent discussion Mited to 
gether thej form a co iguhim m IijcIi stn cs botli as a supportn e 
and is a nutrituc medium The ideal prcpirarion his an opti 
mum pH for cell growth It appeared logical therefore that 
such a medium would crcitc i better environment for cel! union 
of two apposed tissue surfaces which otherwise might have a 
tendenc) to slight displacement tint would senoush disturb 
earl> cellular prolifcruion lo uoid possible foreign protein 
reaction autogenous plasma md cell cstract arc used Onginal 
Is the supernannt fluid evtnet from a mtvturc of red and w hue 
cells was used bur unless it w is centrifuged the excess of ers 
throes res seemed to interfere with the take of the graft 
cordingl) at present the cxtrjcr prepared from the buffs coat 
alone and which requires no ccntnfugation is used 

Since the application of the method to si m grafting it has 
been found in tissue culture experiments that the leukocvnc et 
tract of man has growth promoting properties very similar to 
those found m the cmbrvonic extract In comparative tests of 
the growth promoting v alucs of vanous fluids under investiga 
non Icukoc} tic extract was found to surpass the other stimu 
lants of tissue proliferation except embnomc extract which u 
equaled It was natunl therefore tj assume that it might be or 
some use m the healing of surgical wounds w here difficultj was 
anticipated or in the cpuhehzation of burns ChnicaU> both 
these premises hav e been confinned m the cases to be presented 
The coagulum however js a delicate structure and must not 



COACULUM COVTACT MFTHOD IN SURGERY 1677 

be manipulated harshly It is a physiologic firm jelly^ Uke 
grow th promoting medium it must not be considered a suck all 
glue Lest the physician s phantasy attribute to it magical prop 
ernes the reader must be warned against any such claims 

CASE REPORTS 

The Coagulum Contact Method in Skin Grafting 

Skin grafting has been performed by the coagulum contact 
method m tw ency fi\ e cases at this hospital The method has 
been used successfully m other hospitals but these cases are not 
included in this senes In two of the twenty five cases herein 
reported results were unsatisfactory one on the frontal bone 
"^*^h Bacillus pyocy aneus infection was present, and an 
other a crushed finger m which culture showed a heaw 
growth of Streptococcus \indans Of the first ten cases re 
ported elsew here,* six were patients of Dr W Emory Burnett 
by w horn the method w as first used The cases reported here 
Y® especial interest the others were routine presented no 
difficulties and were also entirely successful 



(Courtesy Dr J N Coombs ) 

V ' 0^0 aged thirt> two \ears was admitted to the 
uiceofOr J N Coombs on April 22 194j A cyst located about 
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2 cm abo\e the nght external maUeoliu had been removed during 
the summer of 1942 the wound healed poorly and m December 
1942 reopened On admission the ulcer w as deep grajish and meas- 
ured about 5 cm m diameter It was treated with zinc chloride and 
then bichloride solution (1 5000) On Way 7 1943 healthy granu 
lation tissue had formed (Fig 499) and a full thiclvness graft v\as 
applied on iMa> 9 forty eight hours after grafting the central por 
tion of the graft was a deep purple color and by evening of the 
same day the whole graft was warm except for the overlapping 
edges (Fig 500) On iMa> 12 the patient was permitted to sit in a 
chair with liis leg in a vertical position for one to tv\o hours On 







h e 500 (Ca c 11) —Full ihickn«5 praft four davs afi r grafting (Conrtesa 
Dr J N Coomls) 


Alav n he was allowed to wall for short periods the kg beinc 
supported with a light rubber bandage The patient was discharged 
on Wa^ 16th and has been at work since he left the hospital The 
graft on September 25 five months after operation had nken on 
the ippennnce of the adjacent skin 

CvsE 14 —A boy aged tv\o vears was admitted to the service of 
Dr G P Giambalvo on Waj 7 1943 his left shoulder having been 
caught in a washing machine Afoir debridement the wound 
though deep healed rapidl) On June 3 it was evident that scarring 

of the posterior wall of the axilla would limit movements of the 
arm Two split skin grafts mejsunng about 3 cm in diameter were 
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applied o\er the granulation tissue and the arm immobilized m a 
cast Fue hours later the child had ^vorked his cast loose, and one 
of the grafts had been nibbed off and had adhered to the normal 
skin below It was reapplied in the ward The child who was ex 
tremel> acme managed notwithstanding reinforcement of the cast 
to loosen his arm and rub off the other graft twenty four hours 
later It likewise was reappbed Within ttventy four hours the first 
graft was a debcate pink and within forty eight hours both grafts 
Were warm despite these accidents He was sent home on June 12 
nine days after grafting and was seen thereafter at w eekly intert als 
in the clinic until June 30 when he was finalK discharged 



Pig 501 (Case IJ) -~Health> granuIaDon ossue on which spht skin grafts were 
applied (Courtesy Dr J N Coombs ) 


Case 15 —A woman aged thirty ttvo years was admitted to the 
sertice of Dr Coombs on May 23 1943 for removal of a papiUary 
^umor of the skin extending over the upper portion of the sternum 
and right clatncle Excision of the grow th on May 24 left a denuded 
area measuring approximately 10 cm m diameter The pathological 
iagnosis w as squamous cell carcinoma grade III (Dr A R Peale) 
o> June 9 the area w as cot ered by healthy granulation tissue (Fig 
501) and seteral medium and full thickness grafts were applied 
ithm forty eight hours the grafted skm had become a pale pink 
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(Fig 50’) The area was co\ercd wiih 1 picLc of (In gati/c and the 
pnticnr ams discharged on June 13 



I ^ 50 (Case 15) -Skm g aft f «} etgl t houn after I ci g appl e I (Court y 
Dr j N O oml« ) 

SIcin Grafting in Burns 

Case 24 —A girl aged si\ w is idiiiitrcd Mi\ 1 194? to the serv 
ice of Dr G P Giambaho Iniing suffered n second degree bum 
of the back from the shoulders to the buttocks Debridement 'vas 
done on the day of admission and bone acid dressincrs with com 
pression bandages applied On the tenth das the child w is febrile and 
the entire area was covered with pus Transfusions were given and 
the burn spraj ed with sulfidnzmc hen the infection had cleared 
solution B prepared as for previous si m grafts but containing 0 5 
per cent sulfadiazine was spra)ed over the burned surface three to 
four times a day This formed n thin film and wis followed bv 
evidence of rapid healing without the formation of undesirable scar 
tissue (Fig 503) (The tissue e\tnct [solution BJ used in producing 
a ph>siologic coagulum ov er burned surfaces also nnv be nude from 
the buffy coat obtained from Wassermmn negativ c blood of a blood 
bank) OnJuIv2I 194? split skin grafts w ere ipplicd became vas 
cularized within forty eight hours and the child wis permitted to 
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Sit up in bed None of the grafted tissue was lost and the patient 
was discharged on July 27 1943 



I"!? JOj (Case 24) —Shaded area shows the epitheltzed bum after treat 
ment with solution B Note growing skin grafts nvo weeks after being applic I 
(Courtesy Dr G P Giambalvo ) 

1 he coagulum formed on the surface of bum^ by the solu 
tions used is not onl> a \er> favorible medium for epitheli7T 
tion but also forms i barrier to the loss of serum 
Extensive Second and 1 bird Degree Bums vetth Persistent 
fw/erf/o;i —Besides Case 24 (Fig 503) two ndditional cases of 
‘'Ccond and third degree bums have been treated with solution 
h Epithelization was very rapid m one case which had been 
twenty eight months in the hospital and had not responded 
to any other treatment In the third case epithelization was good 
hut not as rapid and the coagulum film did not form as well Of 
the three cases treated none showed retractiv e scarring although 
the bums w ere e\tensive in all 

Reaftachment of Epidermal Layer in Blisters 

The adhesive coagulum also may be used for the reattach 
inent of the epidermal layer raised in the fomiation of a blister 
This Was first tried with a large blister raised bv a canthandal 
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piaster over an area of myosins on the thigh (Fig 504) The 
fluid a\as evacuated and the nvo internal surfaces painted avith 
solutions A and B The blister re adhered and formed a pain 






I p 504 Ski II ter raised b) canthandal plaster RealT ed ind heiled 1 1 
ph s il il c o gul m dlic c 

less protectne covering over the sensitive deeper layer of the 
sivin and did not later become displaced The same procedure 
in 1 ) be used for large blisters resulting from bums 

The Adhesive Coagulum Closure of Wounds of Inlernal Organs 
Twenty seven expenments have been conducted twenty 
four on dogs and three on guinea pigs in which the liver and 
spleen were lacerated or incised and the adhesive solutions used 
to control bleeding and promote healing 

In the following case the first attempt was made to close a 
w ound in the human liver In the coaguluni contact tcchnic 

Air C S aged fifty four years was admitted to the service of 
Dr W W Babcock and operated upon Ala/ 11 1943 for the re 
moval of a lipoma between the external and internal abdominal 
obhque muscles and an ertlaigcd and thici ened galibladder The 
liver was enlarged espcciallv the ri^ht lobe The edge was thicl and 
rounded the surface w as v cilow ish granular and firm with line of 
fibrosis suggesting a mixture of fattv infiltration and fibrosis 
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To detemune the pathologic process better a -wedge shaped piece 
u I approMHiately 1 b> 1 5 b> 15 cm %\as removed from 

the In er edge for mi( roscopv Remov al of this tissue caused fret 
bleeding from the cut surfaces of the liver The soluuons of bufi\ 
coat and plasma not being immediately available hemorrhage was 
partially controlled by pressure with a gauze sponge but even after 
tw enty minutes profuse bleeding conDnued as soon as pressure w as 
^rca was then carefullv packed off from the rest of 
the abdommal cavity and the incised surfaces painted with a mucture 
of the two adhesive solutions An attempt was made to hold a per 
itoncal graft which had been likewise treated with the adhesive 
solutions in place ov cr the bleeding surfaces of the bv er m the hope 
that this would control bleeding but this failed since hemorrhage 
'vas so profuse that the peritoneal graft was immediatelv washed 
blood The liver edge was then pushed back into the 
abdommal cavitv m such manner that the surfaces of the gaping 
" ound w ere m contact 

incised surfaces immediatelv became adherent to each other 
vuth complete control of bleeding except for a slight trickle from 
the corner of the wound where apposition was imperfect \ small 
pentoneal graft was then laid over the wound m the liver using 
adhesive solutions Hemorrhage was completely controlled 
and the abdominal wound was closed with a small metal suction 
(mmp) drain connected w ith an aspirator in place along the bed of 
® S^bladder as an indicator for further hemorrhage or bile leak 
further occurrence of hemorrhage the dram was re 
nioved at the end of thirtv stx hours The patients recoverv was 
uneventful He was allowed out of bed on the fifth dav and wns 
ischarged from the hospital on the ninth postoperative dav 

Histological examination of the piece of liver removed for 
biopsy show ed the parenchy ma! cells to be edematous and their 
cytoplasm granular The nuclei of the cells vaned m appear 
ance some being large and swollen others showing definite 
glycogemc changes Throughout the parenchvma there was an 
infiltration of small round cells and neutrophils In addition to 
the parenchv mal changes there w ere marked v ascular changes, 
the walls of the vessels being thickened and the lumen nar 
rowed Surrounding these vessels were large areas of fibrosis 
A. diagnosis of infectious hepatitis w as made 
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R^mu^ of Expewwnts on Dogs and Report on Hmohgtcal Ftnd 
-Mongrel dogi were anesthetized bj the jntra%cnous admims 
tration ot sodairo pentobarbital ^ gram per kilogram of bodv 
weijjht The abdomen e\as opened through a miiihoe or left mid 
rectus mewon and the spleen or a selected lobe of the Incr was 
partK deh\trcd through the incision ■while the remainder of the 
ahdomma! C3\ii\ nas u ailed off with gauze Triangular portions of 
liver or splenic tissue were then c’tciscd with knife sections being 
nmlc through the entire thickness of the lobe The sections removed 
varied in size from OS bt I cm to 2 bv J 5 cm In all cases re 
movat of these portions of h\er or splenic tissue produced profuse 
hemorrhage m manj cases vessels were seen to be spurting blood 



Fig 505 (Dog J) -Arr i {loims t jhc of rrmo ed wcvigc of liver owue d tee 
lavs after c ntrol of hemorrl a c bv the coagulum-contjct method 


under low pressure Ihc two adhesive soUuions (A and B) were 
then thoroughlv mivcd in equal proportions and liberally applied to 
all cut and bUedmi, surfaces These surfaces were then, firmtv 
pres cd together and held from two to four minutes In all cases 
where this was done control of hemorrhage was immediate and 
complete the cut surfaces being held firmly together by the co;^ 
ulation of the adhesive mixture that hid been applied (Fig 505) 
This seemed all the more remarkable when one considered the ten 
Sion which tended to pull the surfaces apart for a wedge of tissue 
had been removed and it was therefore necessary to fold the lobe 
of the h\ er m order to bnng the cut surfaces together This w’as 
sometimes accomplished with some difficultv especially^ m cases 
where sections more than 1 cm wide were removed \ct in no case 
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did these surfaces pull apart nor was an\ sign of recurrence of hem 
orrhage found at the nme of rcopcration from fom -eight hours tT 
t^^o weeks later 



ig 505 (Dog 2) — Spleen three da\‘s-<lo«» B Lirer three da%5— doc 
ow on eTtrcme right shoe's site of removal of poraon of splenic tissue 
easunng b\ J cm Note infarction three da\‘s after treatment with co- 
agnlDm adhesive. 



*.) — Four incised and lacerated wounds m the doc spleen 
ven davs after control of hemorrhace bt the coamilam-concact method 

Control procedures were earned out m a sunilar manner except 
at no adhesive solutions w ere used It w as possible to control hem 
^n- agebt pressing the bleeding surfaces together but it w as neccs 
to keep the surfaces pressed totrether for a longer penod of 
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lime (that is until blood clotting nas complete) and in no case did 
the line of union appear to be as 6rm as m the cases where the ad 
hesne solutions were used the surfaces tending to pull apart 
Similar procedures were earned out in a number of guinea pigs 
and similar results obtained except that in the control animals it was 
found more didicult to control hemorrhage without the use of the 
adhesne solutions One animal m which the solutions were not used 
was found dead of intraperiioneal hemorrhage after several hours 
due to leakage of blood from the cut surfaces of the Iner 
Twenty four hours to nine dajs after the original operation the 
abdomen was reopened the liver and spleen (Iigs 50d and 507) 
inspected and sections taken for microscopic srtid> The abdomen in 
all cases was found to be free of blood and no increased tendency 
toward adhesion formation was noted The wounds in the liver were 
found to be faint linear scars which became difRcult to find at the 
end of tw o w eel s In the control cases the scars w ere more marked 


HISTOLOGIC FINDINGS IN GUINXA PIGS AND DOGS 


(Hematot)! n and Cosm and Afavions Sta n) 


With Coagulum Mmure 
The blood is trapped in 
libtm V eb at the edge 
Th re is good adhesion 
(Fig JOS) 

Find ng> are the same as 
above There js an infltn 
non of 3 few le kocjx 
(Fig 509 ) 

^oung fibrobl sts appear in 
ihc coagulum The 3d)acent 
liver cefi are normal Tl ere 
IS no nec osis (Fig JIO) 


W ell organ zed granulation 
tssue The erjthroc)'tes are 
found in large new formed 
spaces lined by a flattened 
epithelium The adjacent 
liver cells arc normal Th re 
IS no necrosis (Fig 511 ) 
Verj similar to the sections 
een at 7 days but phago 
cy tes laden with hemos den 
are prominent (Fig 512 ) 


Gutv&v Pics 
^4 hours po t 
openti e 


U iiho t Co gulom M ture 
lliere is poor adheson and 
complete separaton durng 
removal 


49 hours post 
operative 


Docs 

3 days post 
op raitve 


7 la) s post 
operativ 


9 da)S post 
operative 


^ oung flbrobi sts appear m 
ihe coagulum There is fatty 
degeneration of the adja 
cent liver c IIs and focal 
area ofnccross (Fig 51J) 

\\ cll organ zed granul tion 
tissue Alan) of the ciyxhro- 
c\ tes are p eked together i 
the Ivor tissue There is 
fatty metamorpi ss and 
there are small areas or 
necrosis (Fig 514 ) 

Same as above wth some 
what better orga zati n 
(Fg 515) 
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Fig JI2 (Dog 3)— Liter nine dajs after treatment mth coagulum adhesive 
(Massons X 25) 



Fig 51 } (Dog 3)— Liver No coagulum adhesire has been used Histo 
logica] picture three da)'s after operation Compare with Fitr 510 (Massons 
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I ig 514 (Uog 5) -Liver No coagulum adhesive I is been used H scoloetcs 
pictures cn da)s after operat on Compare with Fig 511 (Massonsxft) 



Fig 515 (Dog 4) -Liv r No c agulum adhesive has been used FI to! g ^ 
peture nine dajs after operat on Note focal areas of ne ros Compare v t 
Fig 512 (Massons X 120) 
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Use of fhe Coagulum Method m the Closure of Septic Wounds 

Closttre oj Septic^ Draining Wound of Abdomen Follo-wmg Op 
eraiton for Carcinoma of Boue/— Miss M L aged fift> nine years 
'vas admitted to the service of Dr \V Wayne Babcock on Janu 
ar> 2 1943 with a history of small frequent bowel movements con 
taming blood accompanied by rectal tenesmus and loss of weight 
for eight months Examination showed a slightly distended abdomen 
uith a large palpable mass in the region of the sigmoid Roentgen 
study following a barium enema several days previous to admission 
revealed an irregular obstructive lesion in the region of the sigmoid 
diagnostic of carcinoma of that portion of the bowel At operation 
on /anuarj 4 a large carcinoma of the sigmoid invading an adherent 
loop of ileum was found and 15 cm of sigmoid together with 30 
cm of ileum were resected end to end anastomosis of the respec 
tive bowel ends using a one clamp aseptic technic was performed 
There was a 2 mm communication between the sigmoid and in 
'olved loop of ileum and during removal of the specimen a drop 
of yellowish gray fluid was seen to escape from between the adher 
ent loops of bowel into the wound This drop was believed to be 
highly infectious and was probably the etiological agent m the sub 
sequent wound infection A complemental cecostomv for decom 
pression of the bowel was also performed and because it was felt 
advisable partially to exteriorize the sigmoidal anastomosis a large 
lamp chimney dram was anchored over the suture line and a sump 
suction drain was placed lateral to the line of anastomosis the ab 
domen being closed with alloy steel wire m la>ers 

An ileostomy was necessary on the third postoperative day for 
mstention unrelieved by the Levin tube with Wangensteen suction 
On the fifth postoperative day several sutures vv ere remov ed to af 
ford drainage for a spreading pyoderma which had developed m the 
thick fatty abdominal wall TTiis drainage was inadequate however 
Since the suppuration continued to spread until the abdominal wound 
Was laid widely open down to the aponeurosis of the external ab 
dominal oblique On the ninth postopeiative day fecal drainage was 
jirst noted from the site of anastomosis of the sigmoid the glass 
•amp chimney dram having been removed several days earlier This 
increased until all fecal matter was discharged through the 
®^°ninmal wound adding to its contamination Surgical closure of 
the ileostomy opening was necessary on January 23 at which time 
the ends of the sigmoid were completely separated and the proximal 
end sutured to the skin edge 

Six weeks after the original operation an end to end anastomosis 
Was again performed between the ends of the sigmoid using alloy 
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Steel vire sutures This was successful except for a residual minute 
fecal fistula Alcanwhile the abdominal wound had granulated slowl} 
but still remained large widely open and rather deep and continued 
to heal with gradual closure of the fecal fistula until onlj gas es 
caped Se\cral attempts to hasten closure bj suturing the atound 
«cre unsuccessful 

The patient was readmitted to the hospital on Max 10 1943 and 
after the extensne granulating surfaces were sterilized with a sat 
urated solution of zinc chloride the wound was wideK opened and 
all granulations and pockets curcted with a sharp curet Persistent 
oozing was controlled bj the application of small free tabs of fat 
which with the bleeding areas were rcpentedlv painted with solu 



Tig 516— Large granulaong abdom I % ound followiig p} derm and 
\ith c Ionic g s fi tula after closure with coagulum adhes e and supporang 
utures The un on was p rmanent 

tions B and A and the fat pressed oxer the hemorrhagic sites xxith 
prompt adherence and arrest of the floxx of blood The entire xvound 
xxas then freely coated xxith the txxo adliesnc solutions and the 
XX ound closed xvith interrupted No 3'’ and 36 xxire sutures xxithout 
drainage 

The xxound healed primarily xx'ichouc anv signs of inflammation 
or suppuration Txventy four hours after operation the subcutane 
ous tissues xxcre found to be markedly distended by gas and a small 
perforated glass dram xxas inserted through a small central stab 
wound into the subcutaneous space xxith the escape of gas and a 
small amount of serum This glass dram sufficed to carry awax the 
intestinal gas leal ing through the small intestinal fistula xxhich ha 
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remained After one week the drain wns remo\ed and no further 
gas accumulated The large cuned sutured wound remained en 
tirel) umted with the formation of a fine linear scar (Fig 516) 
Closure of a Double barreled Colostowy Follo'iiing Resection oj 
the Signwid and Bladder for Perforated Di erticulitis ^Mr C J 
aged fifty vears was admitted to the < 561:1106 of Dr \V Wayne 
Babcock June 13 1943 with a historv of an unexplained fever of 
several weeks duration followed b) lower left quadrant abdominal 
^n and demonstration of a diverticulitis of the sigmoid b> \ ra\ 
The patient had been given warm olive oil enemas dailv for the 
pain until several da>s before admission when he began passing oil 
m the urine this accounting for the admitting diagnosis of diver 
Uculitis of the sigmoid with vesicocolic fistula There vvas a distinct 
hrm abdominal mass palpable in the lower left abdominal quadrant 
On admission the patients temperature vvas 103 F He had been 
taking sulfadiazine for more than a week and had developed a 
maculopapular rash over both legs therefore administration of the 
drug was discontinued with return of the temperature to normal 
'vithin twenty four hours 

June 15 a Mikulicz removal of the diseased portion of the sig 
mold colon together with a resection of the densely adherent per 
infiltrated dome of the urinarv bladder was performed 
'\ith closure of the large opening produced in the bladder The re 
^ sigmoid showed man) diverticula one of 

which having perforated into the urinarv bladder caused ulcera 
Cion of the surrounding vesical mucosa A collection of pus was 
present m the infiltrated tissue between the sigmoid and bladder 
n aspirating (sump) drain was introduced to the bottom of the 
pelvis for continuous removal of inflammatory liquid exudate or 
urimr) leakage 

On the fifth postoperative dav signs of subcutaneous infection 
'vere evident although the general condition of the patient was 
'er) satisfactorj and the wound was opened along its entire length 
own to the level of the external oblique aponeurosis draining a 
mbcutaneous collection of pus Following local treatment with wet 
®f 1 1000 bromine solution the infection rapidlv subsided 
an the wound began to heal b> third intention When the reten 
on catheter had been remov ed from the urethra and although the 
patient was able to pass moderate quantities of unne by urethra a 
unnarj fistula developed between the bladder and the lower medial 
pornon of the wound This was proved b> instilling bone acid col 
ored with methylene blue into the bladder whereupon the colored 
soi^on immediately appeared m the wound 

he septal spur between the two loops of bowel was divided and 
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sutured vith fine wire as a second stage procedure on June 25 and 
an attempt u as made to close the remaining large colostomy opening 
on July 1 and July 9 by suture \Mth interrupted No 36 alloy steel 
^vlre Only partial closure of the boucl opening ^vas obtained by 
these procedures and the patient continued to have fecal and urinary 
discharge into his ound 

On July 19 or thirty four days following the original operation 
the edges of the open boyycl were liberated and after the serosal 
surfaces had been painted with the two adhesne solutions (these 



Fig 517-L rge granulating abdominal w und witl escal fistula 
%\ith coagul m adhes e prepared from dtwd pooled plasma and enract Tne 
union was p rmanent (Supporting sutures a ere used ) 


solut ons having been prepared from dried heterologous plasma and 
buffv' coat) the bowel opening was closed with two rows of invert 
mg interrupted sutures of No 36 alloy steel wire The entire wound 
except the urinary fistula was then freely painted with the two 
adhesive solutions and closed with interrupted No 36 alloy steel 
wire some of the sutures being placed subcutaneously others 
through the skin The wound healed primarily the granulating sur 
faces which had been approximated healing as thouch freshly cut 
and despite the small externa! urinary fistula in the otherwise healed 
medial portion of the wound there was no sign of infection or 
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breakdown in the sutured portion No further fecal drainage oc 
curred and the patient \\as discharged July 25 \%ith his wound com 
pleteh healed (Fig 517) except for the small \esical fistula which 
closed spontaneous!) within one week following discharge 

SUMMARY 

1 Further evidence of the value of the coagulum contact 
method of skin grafting is presented and the technical details 
of the method are described 

2 A new method for the treatment of traumatic mjunes to 
the liver (surgical or otherwise) is given and illustrated by one 
human case and twent) four cxpenments on animals Histologic 
evidence of early v ascularizanon is shown on microscopic sec- 
tion 

3 The possibility of the use of the method in wound healing 
IS illustrated with case reports 

CONCLUSIONS 

1 The coagulum contact method has giv en consistently good 
results with rapid firm healing in skin grafong 

2 The coagulum film apparently facibtates the healing of 
clean and infected wounds 

3 It has provided immediate adhesion and hemostasis in 
wounds of the liver and spleen but has been less effective in 
expenmental w ounds of the spleen 

4 It forms a protective coagulum and appears to facilitate 
healing of bums 
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OPERATIVE REPAIR OF COMPLETE RECTAL PROLAPSE 

HOMER L SKINNER MO FACS 
and 

ROBERT 0 DUNCAN M D 
Unif d St Publ c H alffi Servtc 

The adequitc repair of complete rectal prolapse has been one 
o the most difficult of surgical procedures The methods em 
ploytd extend bacl a good nian> > tars the earliest recorded 
being that of Dieffenbach' who in 184b irtcinpted a posterior 
'^edge shaped resection for the cure of i rectal prolapse Wein 
lechncT m 1883 used an clastic Iigmirc fbr the treatment of 
prolapse 

ETIOLOGY AND PATHOLOGY 

The etiologv of complete rectal prolapse and the pathologic 
processes mvoUed hue been debated for mans >ears JeanneP 
in 1908 was of the opinion that prolapse of the rectum was due 
tu <1 gumg away of upper attachments while others claimed it 
result of a loosening of the lower rectal supports In 

12 Aloschowit?^ explained and propounded the idea that it 
was actualh a sliding medial penneal hernia through the pelvic 
ascia Recently Graham has devised an operation for the re 
piir of the anatomic defect in the pelvic fascia and has given a 
report of three cases 

The rectum is held in position by several supports the lower 
portion supported bv the levator am muscles and covering 
iscia which fuse in the midlmc with the transverse penneii and 
cocc>geal muscles and the portion which forms the sphincters 
Just above the levators and extending from the sacrococcygeal 
junction IS the fascia propria (endopelvic fascia) of the rectum 
Ihis fiscia completel) surrounds the bowel is situated ;ust be 
ucath the peritoneum and sends an extension around the prostate 
or vagina to the sj mphysis pubis Just above the sacrococcygeal 
junction are the triangular ligaments containing the middle 
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liemorrhoidal vessels These ligaments fix the rectum to the 
lateral pelvic wall For complete rectal prolapse to occur these 
must undergo some weal cning or destruction and some force 
capable of dislodging the organ from its position must be eterted 

Predisposing ^actor^ m complete rectal prolapse are congen 
ital anomalies such as a long sigmoid a low cul de sac a de 
crease in the concavity of the sacrum and a weakness and re 
taxation (congenital and acquired) of the levator am and the 
rectococc} geal and pubococc>gcaI divisions of the levator am 
muscles Other conditions such as the neurological disturbance 
of tabes long standing diarrhea or constipation and occasion 
ally trauma or pcnneal lacerations pla) a part Prolapse as seen 
in adults is probabl> due main!} to a weakening of the levator 
muscles and relaxation of the fascia propria The attachments 
arc w eakese in the anterior portions because of separation by the 
prostate gladder or vagina 

CLASSIfilCATION OF RECTAL PROLAPSE 

Graham ciiipliasi/es the point tint prolapse occurs at the ex 
pense of the anterior nthcr than the posterior rectal wall Ac 
cording to Buie ^ rectal prolapse ma> be classified under tw o 
separate headings natntiv us/Ue and concealed Under the vis 
iblc rectal prolapse he classifies it •xspirtnl or complete In the 
partial type of rectal prolapse the mucosa of the lower rectal 
w all alont or in combination w ith the si in w Inch lines the canal 
IS displaced through the orifice and appears extcrnallj In the 
compkte ty pc of rectal prohpsc he classifies if further m first 
degree and second degree fn the first degree the distinguishing 
factor IS that the anal wall is complctcl> everted including all 
Its coats In the second degree the anal wall remains undisturbed 
and in normal relationship to adiaccnt structures except that 
the w all of the low er part of the rectum including all its coats 
IS invagmated through the anal canal In a concealed rectal pro 
lapse the hernia is within the anal canal and the upper seg 
ments of the rectum including all the coats arc invagmated 
through the lower rectal lumen but do not appear extemall> 
In the cases presented here all the patients had prolapse of 
the entire rectal wall for a distance of 4 to 6 inches (Fig fl8) 
and one of them had small bowel within the hemial sac of a 
massiv c prolapse In the other tvvo cases the rectov esical pouch 


1 
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reached beyond the op of the coccyx The rectosigmoid uas 
unduly mobile in all cases 



Fig 518— Complete rectal prolapse 


SURGICAL TREATMENT 

Down through the years various types of operation ha\c 
been devised for operative cure of this condition the mam ones 
being the types which cause narrowing of the anus and rectum 
those that bring about restoration of the pelvic floor those 
'vhich cause suspension or fixation of the prolapsed bowel those 
in which the prolapsed bowel js resected, and others designed 
to obliterate the pelvic cul de sac 
Operations designed to naCLOw the anus and rectum ® ® sus 
pend’ ® ® or fix the prolapsed bowel*® ** * and resect the pro 
lapsed bowel'* ' have been tried bj one of us on several cases 
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With quite unsatisfactorv results Tor this reason in 1939 an 
operation was devised and put into pncncc which so far has 
given satisfactor> results and it is the purpose of this paper 
to report three cases treated b\ this method In reviewing the 
recent literature it is noted that Pemberton and Stalker^ 
in May 1939 reported a similar operation with curative results 
In the exteriorization of benign or malignant growths in the 
rectosigmoid are i the practice has been to div idc the pclv ic pen 
toncum at its point of reflection and to free the rectum from the 
hollow of the sacrum down to the tip of the coccyx Postcnorlv 
the lower part of the sigmoid and the rectum arc only looselv 
atraclicd to the JioHow of the sicnim and afrer the houej is 
freed to tlie tip of the cocevx it can be lifted up and completely 
exteriorized It was our opinion that if the pelvic colon could 
be pulled up until the rectum was taut and held in this posi 
non at least teinponnly the cuity between the bowel and 
sacrum would fill in with scar tissue would produce firm fixa 
non and would also allow the lev uor group of muscles to re 
gam their tone thereby correcting the rectal pro) ipse 

Technic of the Authors Operation 

The patient is hospitalized for a period of three or four days 
for preoperame preparation during which tunc the bowel is 
emptied by administration of silmc purgitives and colonic irri 
gations The patient also is placed on a low residue diet The 
operation IS usu illy performed under spinal ancstlicsn The ab 
domen is opened through a low left rectus incision extending 
from the symphysis pubis to the level of or just aliovc the uni 
bilicus The patient is then placed in high Trendelenburg posi 
tion a self retaining retractor is inserted and the small bowel 
and the upper abdomen arc separated from the pelvis bv moist 
gauze packs The sigmoid which is usuallv rather long ind 
mobile IS gently pulled up until taut ind an incision is nude in 
the peritoneum on both sides of the mesentery of tlic how cl and 
earned forward toward the bladder (Pig 519/1) The pcrito 
neum is freed laterally to identify the ureter on cacli side and 
IS mobilized enough to mal c a new pelvic floor The bowel is 
then lifted up and with the hand behind it in the hollow of the 
sacrum the rectum is freed by blunt dissection being circfiil 
not to injure the hemorrhoidal and sigmoidal vessels The dis 
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sccting fingerj> are earned do^\m^a^d and forward to the tip 
of the coccyx this will allow the prolapsed portion of the 
rectum to be pulled up from the hollow of the sacrum AVith 



Pe itoncal incision closed, 
B (Cu/ d sac obi te ated) 


Fig 519— Operatne repair of complete rectal prolapse 

the rectum held taut the reflected flaps of the pentoneum are 
!>utured together around the bowel making a le\el floor and 
serving the same purpose as the high ligature of a hernial sac 
•.Pig 519 B) The raw surface of the bow el is then repentoneal 
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1 /cd ind a temporarj colostomv is performed bnnging the 
howcl up through the Io\\cr part of the incision (Fig 5'’0) 
1 he ^\ound is closed m tiers leaving a glass rod through the 
mesentery underneath the bowel After a period of sevcnt> two 
hours a T shaped incision is made in the bowel with the elec 
rnc c niten to rehev e distention The diet is gndinllv incrcnscd 



Tig 520 -Op r-it c rep if of complete recul prolapse (coniinueJ) 

and the patient is able to be up and around m a penod of two 
weeks The patient is then allowed to go home and instructed 
to return in si\ to twelve wccis for closure of the tcmporar> 
colostom> An cxtrapcrjtoncal closure IS done leaving the bowel 
attached to the peritoneum and muscle 

CASE REPORTS 

Case I— J W B a white man aged fort> foiirvears was admit 
ted on November 17 1939 His cliief complaint was inability to 
control bowel movements The patient had undergone a hemor 
rhoidectomj m 1932 but the symptoms of a large mass in the rec 
turn still persisted after operation and he had another hemorrhoid 
ectomy m 1937 Following this he complained of incontinence and 
that his whole rectum would come out His history otherwise was 
negative Examination revealed a well developed and nourished male 
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\uth a rectum which showed no sphincter tone and with 6 to 8 
inches of bow el protruding from the anus The mucosa w as inflamed 
No ulcerations or e\idence of hernia were present At operation on 
November 30 1939 the sigmoid and rectum were found to be re 
dundant and the recto\esical pouch reached down to the tip of the 
coccyx The colostomy was closed December 3 1939 Last e^ami 
nation was made m Alaj 1940 At this time the patient had complete 
relief of symptoms There was no c\idence present of prolapse but 
the rectal sphincter was still somewhat relaxed 

Case II —BLN a xvhite man aged cwent> four \ ears was ad 
nutted on No\ember 7 1939 His chief complaint was gonorrhea 
and trouble with his bowels He had had a hemorrhoidectom> m 
June 1939 He complained of constipation and that on attempted 
bow el mot ement a large mass of bow el fell out Examination show cd 
a well nourished and developed male with a blood pressure of 120 
^stolic and 80 diastolic and a urethral discharge The protruding 
mass from the rectum measured 3 to 4 inches m length Its mucosa 
was inflamed and indurated No hernia xtas present At operation 
onjanuar) 9 1940 after treatment for gonorrhea, the sigmoid and 
rectum were found redundant and the rcctotesical pouch xvas deep 
extending to the tip of the coccyx. The colostomy was closed Feb 
niar> 16 1940 At tht last follow up in Jul) 1942 no e\idence of 
prolapse w is present ind the patient offered no complaint 

Case III — C L S a white man aged forty four years was admit 
ted on April 3 1939 His chief complaint was pain in the lower 
part of the stomach and pam m the rectum as if something w ere 
pressing on a sore spot On attempted bowel moxement there was 
a protrusion of the rectum about the size of his fist, followed bx 
pam in the permeal region These complaints began about October 
1938 had been graduallj growing xxorse and discomfort was con 
5>tant Examination rexealed a well nourished and developed male 
with a blood pressure of 120 sjstohc and 80 diastolic There was 
present a complete prolapse of 3 to 4 inches of bowel and exidencc 
of herniation At operation on April 17 1939 a protrusion of the 
rectovesical pouch extended beyond the external sphincter w^th 
herniation of small bowel A left inguinal hernia was present CIos 
uxe of the temporarx colostomy xvas made on June 6 1939 Folloxx 
vp in June 1941 revealed no ex idence of prolapse The patient had 
gamed 20 pounds in xv eight following discharge and offered no com 
plaint except postoperative ventral hernn 
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COMMENT 

\ great iinn) operations ha\c been ilc\jsed for complete 
rectal prolapse most of which arc unsitisfactor> nt least in our 
hands AVc are of the opinion tint the technic of repair of the 
pelv 1C floor together w ith the fixation of the rectum and sigmoid 
bv means of a temponrs colostomv as outlined is a logicil 
and anatomical method of attack m these difficult cases and 
ue feel that it is the method that will meet with the greatest 
universal success We rcili/c oiir group of patients is not lirgc 
hut we have had the opporriinitv to follovv them over a long 
period of time However the successor failure of an operation 
cannot propcrlv he evaluated until a large group of patients 
has been studied In view of the good postoperative results 
with complete relief of sMuptoms the patients returmng to 
normal life we arc encouraged to present the eases and the 
operation for consideration bv other surgeons 
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9 9 

symptoms 1941 Aug 983 
ventricles tumors of 1941 Aug 993 
Braxton Hicks version in hemiplegn 
1943 Feb SO 

in placenta praev a 1943 Fel 
101 

Brea t carcinoma 1941 Aug 1063 
radical mastectomy for 1942 Jun 
721 

nth results of radical ma teclomy 
1941 Aug 1063 1068 
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I) ca t eng rgement i hibid n b) es 
t gen iP-tJ Feb 121 
minor su gcr> of 1941 Feb 65 

B sance in bla t i Jurea 1943 Dec 
1591 

B oders method of grad g canc r 
/W/ A g 951 

B ch me geno $urg ry 194 
Oct 1549 

U ch ct SI 1941 Dc 1601 
I be lom> f r n mil tao P ctic 
19-13 D c 1545 

u gc I treatm I 194 June 687 

B ch oge c ca in ma 1941 Aug 
I0S5 1943 June 881 
t tal pn um ectom> for manag 
ment of b nchial tump 1943 
June 881 

B n ho cop c pi at 0 f lung in 
tele I 1 1941 Ju e 821 

IJ oncho opv 1941 Dec 1600 
n ca noma f lung l94i A g 
1090 Oct 1407 1451 
lo 1 anesthc a fo 194 June 675 
in u gery of p pt uke 1941 
J e 686 

Buck e tensi n 194/ Feb 220 
n un It d f aciu f fern r 
194 Feb 106 

Bu i pc ation f a I fs r 194 
} ne 815 1943 Feb 272 
plastic amputati e t}pe of hemor 
rho d tomy 194 jun 824 

Bo n 1941 Feb 169 1943 Aug 
1050 

ta I r 1943 Aug 1051 

Bu 0 ectom> bio k n th a 1941 
T b 293 

Bu eau of Med me and Surg ty N v> 
ti p rtment o g t n d d t 
194! D c 1534 

Bu 1941 Dec 1734 194 Aug 
1215 Oct ISOl 1943 Apr) 317 
57< Oct 1233 Dec 1575 1606 
c mpl all n It 194 Oct 1514 
r t I f flu d b lane in 1942 
Dec 1768 1943 April 57? 
d carded d 11s appi c tf d f 
1943 Ap i! 319 

1 ct c I and m Iten metal J94 
Auk 1 27 

f nt a d indu try 1941 Apr 1 527 
194 Aug 1216 


22 AND 23 (1941-1943) 

Bu n$ gentian m I t n 194 A g 
1225 

infected 1941 D c 1749 1943 

April 578 

in wa 1943 Dec 1578 
industrial limited 194 Aug 1226 
magnesium 1943 Oct 1252 
miilar) a.pecf 1941 Dec 1529 
1734 

of e)c 194 A g 1026 
f )elds 1943 Ap i1 428 
f face 194 Aug 1227 
of bands 194 Aug 1227 1943 
Dec 1651 

cuMne ua def ct 1943 Dec 1655 
ehabil t tion m 1943 Dec 1651 
I d n a d joint r p ir I94J 
Dec 1656 

p raff spra> I 1943 Oct 1240 
pe Kill in 1943 D c 1578 1579 
peripheral sas conatncti g agenu in 
194} Apnl 582 
pbo phonis 1943 Oct 1253 
pla.ma in 194 Aug 12 0 Dee 
1768 1943 April 329 578 Oct 
1235 D 1576 

pr Mure d e sing i 1943 Ap I 
585 0 t 1241 1254 1358 
Dec 1580 

infected burn 1941 Oct 1363 
un nfreted bu n 1943 Oct 
1358 

shock in 1941 D c 1735 1736 
194 Aug 1217 Oct 1303 D c 
1768 1943 Apnl 328 577 Oct 
1234 Dec 1576 

skin graftal 194 Oct 1510 1943 
April 586 Oct 1243 D c 
1607 

c g lum ontact meth d 1943 
Dec 1680 

t pt th ic n in 1943 D 1580 
uU dial c p 1943 Oct 1238 
ulfonam d film i 1943 Od 1239 
ilfo m des I 194 Aug 122t 
Ot 1505 1943 Apr! 584 
tannic ac d in 194 A g 1224 Oct 
1503 

t n c c d sil t ale 1^43 

0 t 1237 

lo mi in 1941 Dec 1735 1736 
194 Aug 1221 1943 Ap 1 

578 
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Burns triple dye for 194'^ Oct ISOS 
1943 April 582 
war treatment 1943 Dec 1575 
Bursae of hand infections 1942 April 
473 

Bursitis plantar 1941 April SIO 
popliteal 1943 Feb 196 
prepatellar 1942 Aug 11S6 1943 
Feb 197 

subacromial 1942 June 888 
subdeltoid acute 194'> Aug 1067 

CAicmcAnov of semilunar cartilages 
1943 April 504 508 
Calculi biliary as factor m carcinoma 
1941 Aug 1122 

cystoscopy and pyelography in 
1941 Feb 14S 

in upper portion treatment 1942 
June 84S 

manipulation 1941 Feb 153 
measures for releasing 1941 Feb 
155 

'esical cystoscopic diagnosis 1941 
Feb 138 

following transurethral prostatec 
tomy 1941 Oct 1375 
Caldnell Luc operation anesthesia for 
1942 June 667 

Callander s transcondylar amputation 
1942 Feb 216 217 1943 April 

5S0 

Cancer See Carcinoma 
Canthus inner carcinoma of 1941 
Aug 971 

Capillary hemorrhage arrest of coagu 
lum contact method for 1943 Dec 
1676 

Capsulotomy posterior 1941 Apnl 
600 

Carbuncles 1942 April 399 
of kidney 1941 Dec 1643 1644 
of neck 1941 Feb 58 
roentgen therapy 1941 Feb 237 
Carcinoma biops> in limitations 1941 
Oct 1477 

bronchiogenic 1941 Aug 1033 
1943 June 881 

total pneumonectomj for manage 
ment of bronchial stump 1943 
June 881 

grading of micro copie 1941 Aug 
947 Oct 1476 
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Carcinoma malignancy of 1941 Aug 
947 Oct 14 6 

of adrenal cortCT 1941 Aug 1165 
of anu« 1941 Aug 1129 
and fictum perineal protectomy 
tot, 1942 Dec 1655 
of bile ducts 1041 Aug 1117 1119 
resection of successful 1943 
June 747 

of breast 1941 Aug 1063 
radical mastectomy for 194 June 
721 

results of radical masteclom> 1941 

Aug 1063 1068 
of cecum 1941 June 837 
of cervix uteri 1941 Aug 1189 
radiation therapy 194I Aug 
1195 

surfeical methods plus irradiation 
1941 Aug 1195 
of cheek 1941 h\if 973 1 018 
of colon 1941 Aug 1129 294’ 

Dec 1631 

below splenic flexure extrapen 
toneal resection with temporarv 
catheter colostomy for 1943 
Aug 1126 

decompressive procedures 1941 

Aug 1145 

roodlBed Mikulicz resection for 
194 June 773 
obstructive 1941 Dec 1613 
operable 1941 Aug 1143 
one stage abdomino perineal proc 
tosigmoidectomy for 1942 

Dec 1631 

combined abdominoperineal re 
section for 1941 Aug 1134 
resection of 1943 Feb 233 
nght Mikulicz resection for 
1943 Oct 1269 

roentgen diagnosis 194 Dec 

1641 

of esophagus 1942 June 709 
lower re ection for 1941 June 
649 

of face 1941 Aug 969 
of forehead 1941 Feb 41 Aug 973 
of gallbladder 1941 Aug 1117 
diagnosis 1943 June 636 
of kidney 1941 Aug 1173 
oflar>nx 1941 Aug 1030 
of lip 1941 Aug 9 6 
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C rc n ma f lung lf4 J ne 703 
pr mary JP4J Aug 1033 Oct 
1405 1431 

broncho copy In JP4i Oct 1434 
of mafo duodenal pap Ila 7P4I 
Aug 1117 1119 
of mouth JP4/ Aug 1017 
of nasal p ssagea J04/ A g 1009 
f nasoph ryn If4t Aug 1011 
1027 

of o ary If4J Aug 1201 
f p ces dagnoss 2P4J June 
738 

r ect on In special p oblenu 
JP4J June 753 

f p ranasal s ses fP4f Aug 
1011 1021 

f ph rynx 1941 Aug 1027 
f prostate 1941 Aug 1131 D e 
16S5 

ad need s heap lar orch dec 
tom> n 1943 Oct 1367 
ympt mate t atment valua 
ti n of Ri thod 1943 Oct 
1367 

of rectum 1941 Aug 1129 1943 
F b 221 

bdotn op in I es ct n for 
1943 F b 235 

d comp ess n proc du s 1943 
Feb 226 

in operable 1943 F b 244 
p nneal p octectomy for 1942 
Dee 1655 

rcse tion of coIo fo 1943 Feb 
232 

f scalp 1941 Aug 974 
f spine trauma d 194 Ap I 
540 

of St mach 1941 Jun 689 Aug 
1099 

gast c r eel n f r 1943 Oct 
1259 1465 

hemo rhag in 194] J e 723 
res Its of treatment i ye s 1907 
to 1938 i clus c 1941 Aug 
1099 

total gast ctomy f r 1943 Ju e 
902 

Ice and d ff ent tion 1941 
] e 669 694 

f thyroid gland 1941 Aug 1037 
I operable 1941 A g lOSS 


\M) •’3 (1941-1943) 

Care ma of thy d gl nd f 1 tcral 
aberrant rg ope ation for 
194 June 631 
of tongue 1941 Aug 1023 
of ute u 1941 Aug 1189 
post rradi ( o 1941 Aug 971 
problem of scope and importance 
1941 Aug 963 
pr gno 1941 Aug 964 
\ (uc f micr scopic grading in 
1941 Aug 957 
rect gmo d 1941 Aug 1129 
o e St ge abdom noperineal oper 
t n for 194 Dec 1657 
t e tment a d curab 1 ty facto a in 
flu cing 1941 Oct 1473 
\ !ue f m croscop c grading 
1941 A g 957 

C rd ac S e al lie t 
pi f p rtm cj /n 1943 Feb 
35 

tampen de 1941 Apnl 375 1943 
Ap I 476 

I C li p m 1941 Jun 641 

anal}ssof 5 consecuti\e cases 2943 
Jun 825 

Ca ltd ca e n us i us fistula 1943 
Oct 1390 

C rel D ki treatment of ch o c os- 
tc m>rl l 194 April 586 
of wound 1941 D c 1729 1749 
194 \pril 327 386 1943 

I Apr 1 344 

Cart dc \3d inj s of ha d 1941 
I Apr 1 490 

C sts piaster t chn c 1941 Feb 202 
I tu nb cll 1941 Feb 229 

Cata act conti n 1941 Ap D 346 
t umatic 1941 \pr I 343 1943 
April 420 

Cath te refc t on with t dal irrig 
t on in cu n c bl dder 1943 
Dec 1506 

Cath te at u cf r 1 i mo able 
k dney 1941 F b 140 

Ca lal a esthc a tinuous 1943 
Aug 1196 Dec 1565 
fr 1 we ctremty su i,ery 
1943 Dec 1574 
for vas d latat b> svrapafhet 
block 1943 Dec 1573 
I ob tetr 1943 Aug 1196 
D c 1566 
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Caasal relationships m indu tnal m 
jime« m Aug^ 1231 
CaLsalgu of foot JW/ April OS 
Cai:.tics eje trauma from 1941 April 
334 

CaBtenaUon of cervix 1941 Feb 
£9 

cf human bites, 1941 April '65 
of D VI of face and neck, 1943 
1063 

Cecal allerg} 1943 June 838 
Ceco toms 1941 Feb 260 
for caronona of rectum 1943 Feb 
227 

for deconpreaaon of colon m cam 
noma 1941 Au-^ 1147 
Cecum carcinoma 1941 Jure 83 
CcHuhtia roentgen treatment 1941 
Feb •»3S 

treptococcal of hand 194 April 
469 

Cerebellar tumors 1941 Au , 100 
Cerebellopoatiae an le tumors of 1941 
Au- ICO 

Cerebral aero-raphy m head injuries { 
\pril 314 3 0 I 

hock 194 Au 993 
Cersneal hmphadeimu, 1941 Feb 31 
'ertebrae fractures with AuU frac 
ture 194 Aa- 1006 
Cemcobtachial 'judrome s ra nmi 
Ecsa 194 April 611 
Cersix oten abnormal va-inal bleeding 
on-inatin- m 1941 June '6 
atresia and tncture indication for 
operation 1943 Feb 9 
carcinoma See Ca anoira of ceroa 
ulen 

niiDor ur-cr> 1941 Feb SI 
Cesarean section local mhltralion ane< 
thesia for 1943 Feb I '3 
wartime set up 1943 Feb 13 
Chalazion 1941 Feb I 
Chancro d of pern, 1941 Dec^ 1639 
Cheek caranoma, 1941 Aug 9 I 1018 
war wounds 1943 Oct^ 1 61 
Chemical di_infection 194 April 3 4 
warfare emer-enc> treatment in 
Oct 1435 

ChemicaL cj e trauma from 1941 
April 333 

Chemotherapj «« aho under SJferuj 
s etc 


22 AND 23 (1941-1943) I"! 

Chemotheraps in open reduction of 
fracture^ 194 Feb 100 
intrapen ci -al 19 f Aug ll-r-» 
p ophjlaclic 1943 Aj 11 S 
of po toperatne compUcauons, 19-f 
Dec 1'93 

of ur-ical infection 194 Ap il 

4 9 

of war wound. 19 1 Dec 1 33 

1 40 1 3 16 1 -rS 194 

April 3«S 

of wounds 194 Apr3 329 3'3 
Oct 1290 13 9 Dec 1619 1943 
April 34 3 1 

prophylactic in «’ i^erv of large 
bowel 194 Dec^ 1 S3 
Cfce<t air bla.t injun-* 19 3 April 
4«2 Dec., 1 93 

a-pir*licn in empyema 194 Feb 
2«S 

bla-t” injunes treatment 194 
Oct 13 8 

duea.es of in Billitar> forces 1941 
Decn 1*59 

mfectjcn. 194 April 41S 
injune* 1941 April i I 19 2 Au 
10 

ur<*er> of continuous »pinal anes 
theaa in 19 Dec, 1 9 
militarv aT«ct. 1941 Detu, 1 93 
urgical di.eases «ymptoms m inter 
prejtica of 1943 June S14 
war injune 1941 Dec, 1'94 
wound. 1943 April h 6S 
closed 194 Oct., 13 6 
immediate treatment 194 Oct 

13 3 

open 1941 April 3 7 194 Oct 
13 S 

Chlorine poison 194 Oct 1439 

Chlcropicnn poiaon gas 194 Oct 

1439 

Cholan^tis in biliary tract di-exse 
1943 June 640 

Cholecy tec*omy 1941 Dec, 160S 
194 Feb 63 June 62 
care foUowin- 1943 June 65 
Choleo-^tms, acute 194 June 62 

1943 Ju 63 9 64 
in niti ary forces 1941 Dec, 16CS 
with teres 1943 June 6 
chronic 194 June 63 
ur-en in 1943 June 669 
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Ch leostits d Rn IS 1943 J nt 6SS 
noncalculous s rgery in 1943 June 
669 

Cholec>slojejuro tomy antecohc la 
r section of p ncr 1943 J ne 7S7 
Ch lecjstostomy 1941 Dee 1610 
Choledochojej nostom) in ejection of 
pa creas 1043 Ju e 7i8 7S9 
Ch fedochostomy 194 June 751 767 
Cholel ihiasls 194 June 753 757 
1043 Ju 639 
di gnosis iP'lj Ju e 5SS 
c ly 1943 J ne fr»l 
early s rgety in 1943 June 541 
h)penhyrodsm m k 1 b> 1941 

Oct 1238 

Cholesteatoma of bra 1941 Aug 

998 1043 Ju e 99 

Cholesterol bio d fast s h>P« 

tb>rojdi-ra 3041 0» 1248 
Chondniu of pat l!a 1943 F b 194 
Chon me go sd trop n in (unct nal 
ut ne b1 ed( g I94i Oct 1448 
Choroid detachm nt 1941 Ap il 339 
Ch omoeystoscopy In r n I i j ry 
1941 Apnl 449 

Chyl tbora 1941 Ap il 379 104 
Aug 10S2 

C c latory lesi ns acute ssith ab 
domnal symptoms 1943 J ne 853 
Cl hois f Iser $pl nectoroy for 
194 Feb 56 

Cl icl d sloe t 0 s 194 Aug 1054 
f actures 1942 Aug 1050 
spli ti g in 1942 Oct 1317 
St der spl nt 1 194 Dec 1575 
Clavicular cross 194 Aug 1052 1053 
Cl w hand plast c surgery 1943 Aug 
1041 

Closed plaster treatmc t f compou d 
fr ctures 1941 Dec 1530 
1693 1942 A g 1135 
f osteomyel t s 393l D c 
1700 1942 Ap il 5*7 
of war sounds 1941 Dec 1530 
172S 1743 194 Ap 1 392 
C agutum contact method In closu e of 
sept c wounds 1943 Dec 1691 
i skin grafting 1943 Dec 1674 
1677 

in bums 3943 Dec 1680 
n ou ds of Ufr and pie n 
1943 Dec 1675 1682 


22 23 (1941-1943) 

Coagutum-co tact m th d use m su 
Rcry 1943 Dec 1670 
Cochlear function dam ge to m bead 
injuries 1041 AprT 357 
Cod Iser oil pack in chronic o teo 
myelitis 104 Ap Q 589 
Codmans repair of tom s praspinatu 
1 nd n 194 June 893 
Collapse therapy of pulmon ry tuber 
culous 1942 Feb 277 
Coll r Maddoek rule 194 Dec 1766 
C lies fracture phys otberapy in 
194 Aug 1180 

Coll d goiter 0 ig 1941 Oct 1333 
Col boma of eyelid po t tea matlc 
1943 April 435 

C Ion carcinoma See C c/ oma of 
tol 

polyps 1041 June 845 
roenlgeD exam at D by do W 
contrast air enema 1941 Ju e 
850 

evction of estrape it ne 1 with t m 
p rary catheter colostomy fo 
cancer b low sple e fleaure 
1943 Aug 1126 
for carcin m 1043 F b 232 
right p tion M kul ca resect on of 
for carcin ma 1943 Oct 1269 
resection of 1043 Aug 1121 
rg ry of sulf namid p phyb is 
in 104 Dec IS8S 1043 Aug 
1158 

C lo tomy 1041 Feb 259 104 

D c 1646 

bag and bell 1041 F b 274 275 
for decomp cs.io f col n i ca c 
rom 1041 Aug 1147 
ngu nal 1043 Aug 1128 1129 
pH I \e 104 D c 1548 
p rmanent m n gement 194i Feb 
273 

stgm d for arci ma 1043 Feb 
231 

transver e I n for carcinoma 1943 
Feb 229 

Colp ctomy for uter n pr 1 pse 194 
June 833 

Comb t rones ca e of injured n 1943 
D c 1667 

ploratio of 194 Jun 761 
767 

I d ce 1943 J 


) 


69V 
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Combat zones exploration of mdica 
tions for 1943 June 694 
stone in biliary tract disease 1943 
June 640 

strictures finding lower end of 
cut common duct in 1943 June 
714 

Communicating %em operation in \an 
cose ulcer 1942 June 939 
Compensation in indu trial cases 194 
Aug 1257 

Compression cyanosis 1941 April 373 
of pmal cord 1941 April 434 
trauma of chest 1941 April 373 
Concussion injuries of chest 1941 
Dec 1598 1942 Oct 1378 
of eye 1942 Oct 1363 
of tympanum and labryrinth 1941 
Dec 1576 

of brain 1941 April 311 1943 

April 397 

in children 1941 April 327 
Cond>loma of vulva 1941 Feb 89 
Conjunctiva lacerations 1943 April 
407 

surgerj 1941 Feb 1 
Contracture Dupuytrens 1942 June 
899 

Contusions of arteries 1943 April 365 
of brain 1941 April 327 
of chest wall 1943 April 476 
of heart 1943 April 484 
of skin and subcutaneous tissue m 
children 1941 April 537 
of spinal cord 1941 April 434 
Cooper s I gament herniotomy 1943 
Oct 1279 

Cord cutting m labor 1943 Feb 76 
prolapse of 1943 Feb 54 
Cordotomy anterolateral for rcl ef of 
pain 1942 Feb 164 176 
Cornea abrasions 1942 Aug 1025 
blood stain 1941 April 336 
chemical and irradiation trauma 
1941 April 333 

dystrophy m th>roid disease 1941 
Oct 1315 

erosion recurrent 1941 April 333 
foreign bodies in 1941 Feb 8 
194’ Aug 1019 
transplantaUon 1943 April 409 
ulcer 1941 Feb 11 
wounds 1943 April 407 409 


Cornea wounds perforating l 4I 
April 342 

superficial 1941 April 331 
Corns soft 1943 Aug 1052 
Coronary artery disease gastro inte 
tinal system and 1941 June 7 3 
heart disease gallbladder disease and 
differentiation 1943 June 660 
Corpus luteum cyst 1943 Feb 7 
Costal cartilage infection 1941 April 
373 

Cough in chest diseases 1943 June 816 
CourvDisiers law 1943 June 640 
Cranial cavity orbital fractures into 
194 Oct 1359 

injuries treatment in war 1941 
Dec 1623 

Craniocerebral injuries 194 Aug 989 
associated trauma 1942 Aug 1005 
Craniotomy m bram tumor 1941 Aug 
985 

Creatine creatinine ratio in bypertby 
roidism 1941 Oct 1250 
Crepitus elicitation in unumted frac 
ture of femur 1942 Feb 103 
Cross eyes correction office method 
1941 Feb 7 

Crucial ligaments injuries 1943 April 
500 , , 

Crutchfields tongs in fractures of neck 
1943 April 445 

Crushing injuries of chest 1943 April 
476 

Crystalloid solutions use m shock 
1943 April 331 

Cubbins type of deltoid reflection 
194’ June 886 

Curability of malignant tumors factors 
influencing 1941 Oct f473 
Curettement of uterus l941 Feb 81 
local infiltration anesthesia for 
1943 Feb 151 

Curlings ulcer 1941 June 723 
Cushings yndrome 1941 Aug 1167 
1168 

Cyanosis compression 1941 April 373 
Cyclopropane anesthesia in ob tetrics 
technic 1943 Feb 59 
Cyst Bartholin s 1941 Feb 91 194 
June 837 

breast 1941 Feb 71 
ovarian indications for operation 
1943 Feb 7 
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Cjst pa crcatic JP'* Dec J6?7 
JemiJunar canilagra J04J April <03 
513 

Cystadenocaranoma of o^ary JP41 
Aug 1207 

Cy tectoray total indications and 
methods of d alms >th urelm 
!f4l Jun 875 
Cy toscopy IS41 Feb 135 
Cystotomy supr pubic 194! Dec 
1657 

in neurogenic bladd r 1943 Dec 
150? 

Cyatot my bl ck ne thesis fo J94t 
Feb 290 

DAc»YocysT 08 nD.osTOstv pla tic 194 
Ju e 675 

Dj k adaptati n avi don and 194! 
Dec 1795 

D br d ment of kidn y 194! Dec 
1645 

of uounds J94i Dec 1731 
Decompress on in c c n ma f colon 
i94i Aus 1145 

m isiest n I obsi uct on t94t Dec 
1616 

m tumors of bra n 194t Aug 1004 
D c b tus ul e s of hects plasi c su 
gery 3943 Aug 1055 
D fl cti n of nasal septum I94l F b 
26 

D h>d at on cont ol of flu d balance 
in 194 D c 1764 
in bran i jures 1942 Aug lOOQ 
shock 1 194 Oct 1303 
Del y d uni n of bone I94i Feb 745 
D 1 ery room set up du i g wa lime 
1943 F b 133 

Deltoid reflection nte lor 194 June 
883 

for d e posure of shouldc 
194 June 836 

D nfal Corps Navy 1941 Dec 2533 
1541 

u gery military 1941 Dec 1803 
Dermal t s of eyel ds 1943 Ap il 428 
De 0 ycordcoste one in b rn shock 
194 Aug 1221 

Detonation inju les of tympanum nd 
labyrinth 1941 Dec 15 6 
D abetes mellitus relati n to Injury 
194 Au 1237 


VM> 2 ) (1941-1943) 

D abetes m II tus treatment in rela 
ticn to su gical operat ons 1943 
June 830 

Dabetic gang ene relation of foot 
trauma to 1941 April 515 
D agn sis m d cal fluoro copy in 
194 A g 1203 

su^pcal in the mental ca e 194 
Dec 1741 

Djiphr gm abnormalit es 1941 Oct 
1383 

c\cnl ation of 1941 Oct 1336 1396 
trauma of IP4I Ap il 379 
Diaphragmat c hernia 1941 June 657 
Oct 1385 1394 

abd minal \s Iran thoracic ap 
p ach 1941 June 660 
Dirhea control of fluid balance 
194 D c 1767 

Di the IS ulrtr J94J June 665 668 
Dtcuma ol in p esenti n of pulmo ary 
mb I m 1943 Oct 1306 1307 
in tb ombophlebili 1943 June 840 
Det as factor m care of ft| red 1941 
Dc 1526 

inhypethyrod m 1941 Oct 1263 
in g stric su g ry 1941 June 785 
influ n e on rr stanc to experiment I 
h p ms 1943 Aug no 
post per I \e m di b le 1943 
June 832 

pr pc at ye i jaundeed patients 
1944 June 675 

Digital X m n t n n ca inoma of 
c I n and tectum 1941 Aug 1130 
I D c tal s in hype thy ro di m 1941 
' O t 1262 1365 
' D lalation of anu fo fissure 194 
J ne 814 

u( «r\ix uter 1941 Feb 81 

local Infit ati n anesthe la for 
1943 F b 151 

f e ophagus for cardi p sm 1941 
Jun 644 

f u th 1941 D c 1656 
D sab I ty pc ods In industr 1 Inju es 
194 Aug 1256 

D h fa defo mity 194 Feb 268 
D sinfecti n chem c 1 194 Apt 1 554 
Dsloations cr m clavicul 194 
Ju 892 Aug 1054 
conge tal pal ful hips due to 1943 
A g 960 


I 
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Dislocations glenohumeral t04 Aug 

loss 

intravenous anesthesia In 1941 Dec 
1556 

local anesthesia in 1041 Dec 1554 
of alar cartilage 1942 Feb 261 

congenital JP4’ April SS3 
pathological Stader splint m 
J94 Dec 1564 
of knee 1943 April 501 
of nasal septum 1942 Feb 260 
of patella 1943 April SOS 
of shoulder recurrent or habitual 
1942 June 889 1943 Aug 
927 

Nicolas operaton 1942 June 
889 891 

tenosuspension operation for 
1943 Aug 927 935 
tcrnoclavicular 194^ Aug 1054 
subastragaloid 1941 April 502 
vertebral 1943 April 439 
Dipensaries Naval 1941 Dec 1541 
Diverticula esophageal 1941 June 
631 

two stage operation 1941 June 
635 

Sastnc hemorrhage m 1941 June 

Divulsion of sphincter am 1943 Feb 
264 

Dooley method of fxation in fracture 
of femoral neck 1942 Aug 1128 
rainage after appendectomy for gan 
grenous appendix 194 June 789 
Dressings eye 1943 April 40j 
improvised 1941 Dec 1751 
sterilization 194 April 336 
Dry goods sterilization terminal 1942 
Apr I 344 

Duodenal hemorrhag 1941 June 
721 729 

papilla major carcinoma of 1941 
Aug 1117 ni9 
ulcer See also PePtic tlcc 
gastric resection for 1943 Oct 
1394 

posterior penetrating difficult clos 
urc of duodenal stump m 1943 
Oct 1399 

nounds 1943 April 562 
Dupuytrens contracture 194 June 

RQO * 
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Dupuytrens contracture operative 
treatment 1942 June 901 
Dyes triple in burns 194 Ocl 1505 
Dys ermmoma of ovary 1941 Aug 
1207 

Dysmenorrhea estrogen therapy 1043 
Feb 130 

pnmary severe presacral neurtc 
tomy for 1941 June 855 
Dysphagia in chest diseases 1943 
June 823 

Dyspnea m che t disease 1943 June 
822 

Ear auricle injuries 1941 April 367 
in war 1941 Dec 1574 
defenders 1941 Dec 1580 
deformities 1943 Dec 1611 
emergency surgery of 194 Oct 
1341 1343 

I functional damage in bead injuries 
1941 April 357 

internal detonation injuries 1941 
Dec 1578 

surgery military 1941 Dec 1569 
Eardrum examination 1941 Feb 13 
paracentesis 1941 Feb 14 
rupture of by bomb blasts 1941 
Dec 1576 

Eclainpsa 1943 Feb 19 
management m home 1943 Feb 
54 

Ecthyma roentgen treatment 1941 
Feb 239 

Ectropion ccatricial 1943 Ap i! 425 
4 6 429 435 

postoperative 1941 June 826 
Etbov acquired defects plastic repair 
1943 Aug 1W4 

fractures traction in 1041 Feb 
224 

tuberculosis 1942 April 576 
Electrical burns 194 Aug 1227 
muscle stimulation m penpheral 
nerve lesions 194 Aug 1191 
Electrocoagulation of cervix 1941 Feb 
89 

of nevi of face and neck 1043 Aug 
1065 

EUectro encephalography 1041 Aug 
982 

Embolectomv J941 April 395 1942 
Feb 204 206 
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I mb li p nph r I intli at on for x 
tr ct on 104 F \ 202 
I cal z uon of Ie\cJ 104 Ffb 
00 01 

fmb lism f f I aum tJc 1041 April 
54i 

I ulm a > 104 Ju e 945 
f How I s t uma and u gfiy to 
lo (ml I p I\i5 1941 
4p 1 38J J90 394 396 
methods f p e ention 104J Oct 
1304 

po tope ail e 1041 Ju e 823 
Fm rgences u c al f abd men i 
m 1 1 r> forces 1941 T) c 160S 
fcm g cy t eatm nt s\mp s m n 
104 Oct 1273 

Emphysema n ch t Inju les 104 
Aug 1079 Oft 1332 
traum tc 104 ^ Ap I 4B0 
Fmpjem 1041 D e 159S 1600 

1042 Feb 287 \p I 416 
chron c 104 FI 294 
pneumoeoc al 104 Ap it 418 419 
422 

Fnceph logr phic tud s n rmal br in 
tumo n p e cnc f I043 Ju W 
Endo r e ble 1j g n m n 1941 
Ju e 870 

Fndom t a] b psy 1041 Jun 924 
Endomet s indic ti n f r opera 
I n 1941 Feb 4 

EndolJjflal tn) iom 104] Aog 2236 
F d theloma liffu e f b ne 1941 
Aug 1156 

£ d to ns b etc I 104 Apr I 506 
E d tr ch al a csthe i 194 Ju e 
907 

E t It s tub rcul us o ntg n d ag 

n SI 1941 / 829 

ul t e chro ic id ip the dag 
n sis 1043 Ju 862 

E te 0 tomy 194 Feb 29 30 
Ephed in n $p n 1 n sih $i 1041 
D c 1548 

Ep d dym ctomy 1941 D c 1661 
Fpid dymit s 1941 Fel 119 
gone rheal 1041 D 1661 
tub cul s 1941 D c 1661 
Ep i. trie hr lid sfry 104 

Aug 1091 

tvp f sutu e in r pa r 1943 

Aug 1177 


Fpil I y f m rer b 1 I uma 1043 
Ap il 393 

Epphyseal sep r ti n of f m ral head 
194 F b 1 19 

Epphysitis libbl tub rcle 194 Aug 

list 

PpLiotomy c>c1 propane for 1943 
Feb 62 

I cal ioiiltr t n anesthrsa fo 2W3 
Fb 154 

hpistaii 1941 Feb 22 
hpithel ma of cheek J94i Aug 1018 
of jaw 1941 Aug 10 0 
of pharynt 1941 Aug 10 9 1030 
f renal pels I 1041 Aug 1176 
I thyroi I gland 2P42 Aug 1048 
I I ngu 1041 Aug 1023 
roentgen tr atment 1041 F b 241 
quamous cell of fa f 1041 Aug 
974 

Fquilibrium distu bances i bil te al 
ea lesi n 1941 Apnl 359 
Fquipmenl mprosised 1041 Pec 
1731 1764 

Frg tratc in thr at ned bort on 1943 
Feb 23 

Fr on of cervtT v gtn 1 bleed ng 
Iron 3041 June 867 
Et> spell 1041 Feb 59 
roentgen I iment 1041 F b 23S 
Eythrocytr c unt effect of t ansfu 
Ions f refrig rated bl d on 
104 Dec 1706 

Frythocjles dLC ded ppicat n i 
bu ns 1043 Ap il 319 
E ph g scop) 1 1 anr thesi fo 

104 ) e 673 

F ih g ca c nomi 104 June 

709 

f cu able r sec! n of 104 J 

710 711 716 

I latatl n fo card ospasm 1941 
Jun 644 

d ticula 1041 Ju 631 
t 0 tage op ratio 104! June 
' 633 

' hi tuj he n 1941 0 ! 1383 1387 
' 1389 

inju le 1043 Ap I 4SS 

I M er e d resect o fo ca cinoma 

I 1041 June 649 

pepl c ul er hemo hag i 
June 727 
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E<y)phagus \arices hemorrhage from 
}P41 June 726 

Estrogens m functional uterine bleed 
ing ]041 Oct 1451 
in threatened abortion 1943 Feb 
31 

therapeutic role in g>necology 1943 
Feb lU 

Estrone m urine as a\ J94J June 
847 

Ether anesthesia in cmergenci surgery 
W> Oct 1487 

Esacuation ho pital orthopedics in 
1941 Bee 1695 

of uar wounded plan of 1941 Dec 
1692 

Eventration of diaphragm 1941 Oct 
1386 1396 

Ewings sarcoma 1943 Aug 1019 
tumor 1941 Aug 1156 
Ercisioh of wound 194I Dec 1724 
1741 

Exclusion operations gastrojejunal ulcer 
following J941 June 748 
Exerci e in fractures 1942 Aug U7S 
in scalenus anticus syndrome 194 
April 616 

Exophthalmic goiter See Hyptrthy 
ro dtsm 

Exophthalmos 1941 Oct 1313 
bilateral in children 1941 Oct 1318 
hyperthyroidi m and 1943 June 769 
malignant 1941 Oct 1315 
postoperative 1941 Oct 1314 
unequal I94i Oct 1325 
Exotocins bacterial l94 April 505 
Exstroph} of bladder m infants trans 
plantation of ureters into rectosig 
mold for 1941 Oct 1399 
Exteriorization operation for cancer ol 
colon 194’ June 773 
Extra ocular muscles injuries 1943 
Ap il 438 

Extrapenioneal injuries simulating 
intra abdominal trauma 1941 
April 417 

resection with temporary catheter 
colo tomy for cancer of colon be 
low splen c flexure 1943 Aug 1126 
Exirava ation of urine in urethral »n 
Junes 194 Oct 1407 1408 
Fxtremities amputations Sec Ampula 
t ns 


txliemities emergenev plmtin n 1 
Iran portation in fractures 1 J 
Oct 1317 U20 

injuries amputations in relation to 
1943 April 534 

refrigeration method m 1943 
April 553 

lower trauma and surgery vpqov. 
tbromboas and pulmonarv embol 
ism after 1941 Apnl 383 396 
pla»tic surgerv of J94j \i 
1030 

wounds treatment unmobilization 
m 1941 \prjl 571 
Eye battle injuries J94I Dec Ia63 
bums 194 Aug 1026 
chemical 194 Oct 1368 
cancer about 1941 Aug 97l 
changes in disease of thyroid gland 
1941 Oct 1313 
m hypertension 1941 Oct 132’ 
in byporoetaboli m 1941 Oct 
1321 

in neurocifculatory asthenia 1941 
Oct 1320 

defects m Army pro pects and tn 
rollees correction 1941 Dec 
1561 

dressings 1943 April 405 
enucleation of 1943 Apnl 418 
examinations periodic in industry 
194’ Aug 1015 

pre employ ment 194 Aug 1012 
foreign bodies in 194 Au" 1019 
1943 Apnl 408 417 
penetralin" 1941 April 340 
Dec 178 

X ray Jocab ation 194 Oct 
1474 

gas injuries 1941 Dec 1564 
injuries 1941 Apnl 331 1943 

April 404 

and disea es in Army ervice 1941 
Dec 1563 

first aid m miu try 1941 April 
523 

indi ecl direct and contu ive 1943 
April 412 

management of emerpencies 194 
Oct 1355 136 

med colegal problem 1941 April 
349 

TOTvnr treatment 194 Aug 101 
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Eye njuries nonpenetrating 194t 
Ip }J J3I JS>4 Auf- iOJS 
1943 April 407 

p n trat ng 194! Apnl J39 3043 
April 415 

adi tion 3043 April 410 411 
war chemical 3043 April 410 
minor s rgcr> 3043 Peb 1 
socLcc Se Orbit 
urgcty m Atmj 304! D c 1559 
nontraumatizi g 3041 April 34S 
3043 Apr! 424 

Lyeb 11 nuclcai n 304 Oct 1565 

Eyelds burn 3043 April 428 
carcnoni 3043 A g 97l 
del rm t s 3043 Dec 2610 
dermatitu 3043 Ap il 428 
dcma n th r d d w e 1043 
Oct 1515 

fo e gti bod es n 3943 Ap i) 428 
hemorrhage Int 3943 April 427 
nju les 3043 Apr i 424 
1 c rations 3043 April 430 
n crest on of Hugh le bnic 
3043 April 456 
su gery of 3041 Feb l 

FACt burns 1942 A g 1227 
a Cl oma 3943 Aug 969 
injun s 304 Aug 1029 1051 
J ions whole skin remoial nd re 
pla cm nt In 1043 Oct 1445 
par lysis L dg s ope at on 3043 
Oct 1458 

pgmented ncs of 3043 Aog 1059 
p] Stic surg ry 3043 Feb 57 
prec ncerous Jesi ns 3043 Aug 9 0 
t ue lo s e^ten ivc 3943 Dec 1611 
u ds n war 3943 D 1585 
a ly Ir atm nt fWJ Oct 1458 

Farad c tiniulati n n fractures 304 
Aug 1178 

Fascial d nonfas lal suCur s result 
f us I he n 1 rep I 3043 Aug 
1177 

F SCI tomy fo he mat d nucleus pul 
posus 3043 Apr I 467 

F t erab I m irauraat c 3043 Ap 1 
545 

n c 5 5 tr umatic of b a t 3043 
F b 77 

F d g po t p r tne n gastn su 
B > 3943 Ju e 785 


Feel Sec Foot 

Fe I phstic surgery 3043 Aug 1030 
Felon 3040 Oct 1461 394 April 

467 

Felty a syndrome plenectomy for 
304 Feb 56 

Femmiration of adrenal origin 3941 

Aug 2167 

Femo al epiphysis capital sLpping of 
painful hips d e t 3043 Aug 

955 

hernc Coopc s I g ment herniotomy 
for 3043 Oct 12 9 
in indu Iry 2P4 Aug 1091 
type of suture m repai 3043 
Aug 1177 

sein Igati n in pre ention of pul 
monars emb 1 m 1943 Oci 
1512 

pbJeboIhrombo s of 394 Jun 
945 946 

Femu fractures c ropound com 
minuted in \ ar 1041 D c 
1640 1645 1645 

fution by Ton mend a d CiJfilan 
piste 3043 Dec 1625 
necL 304 Aug 1128 
f e b ut troth nte I otom 
i r 1043 F b n 
Sm th F ter en nail W5 
April 520 

shaft malun ted 104 Dec 1560 
Stader reduction pi nt in 104 
Dec 1560 

unun ted 104 F b 105 
head ep phy e 1 scparal n 194 
Feb 119 

I wer thi d amputati n at 1043 
April 550 

F b 0 d n ma I hr ast 1941 Feb 67 
Fbr ids of uf rus i d c ti s fo per 

to 3041 Feb 5 

Fibr ma of s mach pe me r I 3943 
June 713 

Fibromyoma of uteru s gnal bl d 
1 g 1 3041 June 86S 

Fibr sac om of bon 3941 Aug 

1156 3043 Aug 1021 
Fibul f ctu cs Stader spl 1 1 3943 
Ap I 599 

Field blocks 1941 Feb 281 
F ngers acqu red def cts pi si c ^ r 
gerv 1943 Aug t04! 
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Fin ers congenital deform ties plastic 
surgery 1943 Aug 1036 
injuries first aid in industry 1941 
April 524 

subcutaneous infections 1942 April 
465 

tenosynovitis 1942 April 473 
Finsterer s operation gastrojejunal ulcer 
following 1941 June 748 
Fir t aid dressing in and shock 1941 
Dec 1665 

employee training 194 Aug 
979 

in eye injuries 194^ Aug J017 
in industrial acodents 1941 April 
S19 

Fissure anal 1942 June 811 1943 

Feb 255 265 

Buies operation 194 June 8IS 
Fistula anal 1943 Feb 255 283 
arteriosenous traumatic 1943 Oct 
1377 Dec 1528 

biliary internal spontaneous 1943 
June 717 

nummary of 23 cases 1943 
June 720 

carotid cavernou sinus 1043 Oct 
1390 

pancreatic avoiding in resection of 
pancreas 1943 June 760 762 
urinary following transurethral pros 
tatectomy 1941 Oct 1372 
vesicovaginal 1943 Aug 1190 
Flevion deformities of knees 1941 
April 593 

Flight surgeons functions and training 
1941 Dec 1798 1799 
Fluids administration in prevention | 
and treatment of shock 1941 
Dec 1672 1769 

indications in traumatic surgery 
1943 April 333 

balance charting in su gical patients 
1941 April 584 

control of by laboratory methods 
194 Dec 1759 

Ffuoro copy dangers and precautions 
194 Aug 1209 

for localization and removal of 
f regn bodes 1941 Dec 1785 
194 Aug 1201 1205 
f r reducUon of fracture 1941 
Dec 1788 


22 AND 23 (1941-1943) 1725 

Fluoroscopy u e an I abuse in mdu 
tnal surgery 194’ Aug 987 1199 
Flying personnel of armed service 
1941 Dec 1796 1797 
Foot disturbances 1941 Feb 169 
April 495 

fractures 1942 Aug 1134 
immersion 1943 Dec 1670 
injuries first aid in industry 1^41 
April 524 

multiple 1941 April 504 
march 1941 April 495 
tuberculosis 1042 April 5 5 
Forceps delivery local infiltration ane 
thesia for 1943 Feb 154 
Willett in placenta praevia 1943 
Feb SO 

Fo earm acquired defects plastic re 
I pair 1943 Aug 1043 
amputations 1943 April 543 
fractures both bones Soutter appa 
ratus in 1941 April 580 
Stader splint in 1942 Dec 
1569 

Forehead caranoma 1941 Feb 41 
Aug 973 

Foreign bodies duoroscopy for local 
ization and removal 1941 Dec 
1785 1942 Aug J20I 1205 
m cornea 1941 Feb 8 194 

Aug 1019 

in eye 1941 April 523 Dec 
1787 194’ Aug 1019 1943 
April 408 417 

penetratin 1941 April 340 
in eyelids 1943 April 428 
in band 1941 April 491 
in War v ounds Locator finder 
1943 Ap il 31 

intra ocular 1942 Aug 1024 
X ray localization 194 Oct 
1474 

X ray localization 194 Ort 1445 
1466 

apparatus for 194 Oct 
1462 

Formaldehyde as disinfectant 194 
April 354 

Fossa posterior le on approach to 
1941 Au 998 

Fracture d slocalions of astrag-ilu 
1943 Aug 995 
of neck 1943 April 391 
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F ctu e dut at n of sem lu r c 
til ge JW •KuR 1158 
t rsom t l real 1941 Ap 1 SOO 
hractu s b ut nose and nasomaxitl ly 
p cesses 1943 Dec 1607 
b t «nsl tract n reducti n 1943 
Dec 1613 

Colie phy lotherapy 194 Aug 
1180 

c mp nd do c I pi t tre tme t 

1941 D*c 1^30 IMS 194 
Aug 1135 

mm n ted f I g b in year 
1943 Dec 1637 
dangers 194 Oct 1428 
cm ge cy care 194 Oct 1322 
fected \ 0 d 194 A g 

1135 

inte 1 f at n in r 1941 

Dec 1 01 1729 

m geme t ei\il I (e 1941 
Dee 1635 

s Uonam les i 194 D c 1621 
ir atm t n injured 1943 
Feb 205 

ar edene 1941 Dec 1687 
th skull fractu t 194 Ac 

1007 

del > d un on 1941 Feb 245 
f St aid in d t ) 1941 April 
526 

fluo oscop e red eti n 1941 Dec 
1788 

fluo oscopy i 194 A g I 00 
immob lization in c ntr I of shock 
1941 D c 1668 

impro sed pi nts and tr ct on i 
1941 Dec 1765 

I tern 1 fi ation dlayed o d 
a y 194 Feb 88 
tr3\e s a csth a i 1941 Dec 
1556 

f kne ter rti I i sol ing tu 
be ositie 194 A g 1161 
1 cal th 194! D c 

1554 

man g m nt acc d t d 
erne g ncy h ptal 194 Oct 
1430 

U S Navy 1941 D c 1703 
n wa 1943 Ap I 317 
of a kl physotherapv 194 A g 
1184 


22 AND 23 (194M943) 

Fractur s of asir g 1 old d new 
1943 Aug 995 

of rervfcal verteb ae with skull f ac 
turc 194 Aug 1006 
f clavicle 394 A g 1050 
Stader spli t i 194 Dec 1S7S 
traction I 1941 Feb 224 
f f m r compound comm n ted la 
war 1943 D c 1640 1643 1645 
n ck 194 Aug 1128 
fresh bl ochantenc leotomy 
f r 1943 Ffb 211 
Smith Peter n nail in 1943 
April 520 

shaft at aboxe k joint with 
1 te positi n f tis.u 194 
Feb 108 

delayed union 194 Feb 109 
malunitcd 194 Dec 1560 
Stader pli t n 194 Dec 1560 
ununitrd 194 F b 109 
Townvnd and Cilfill n pbt i 
1943 Dec 16 3 

( fbul Stader splint 1943 
Apr I 599 

r r ot 194 Aug 1)34 
f forearm Souti app rat s 
1941 Apt I 580 

St d r pi nt I 194 Dec 1S69 
fhand 194 Aug 1123 
of h merus sh ft 194 Aug 1120 
St d spl t I 194 D c 

1566 

ug cal neck 194 Aug 1061 
of j w? 194 Aug 10 9 1033 
mccha cal imm bl ation of frag 
meats 194 A g IWO 
f long bones 194 Aug 1115 
c mpou d commi ted i w r 
1943 Dec 1637 
f malar b nes 1943 De 1609 
f m H oluj 194 \ ff 1133 

f tnand bl St d r pi t n 194 
D c 1577 

of n vr 1941 Feb I 194 Feb 
283 

f 1 c nonp oc s ' g 
f Ici Stad pi t 194 
Dc 1857 1943 feb 291 
of p tella 194 Aug 1164 
f du head 194 Aug 1122 
1 e d 194 Aug 1125 
malu ted 194 D c 1572 
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Fractures of radius shaft 194 Aug 
1125 

Stader splint in 194 Dec 1569 
of ribs 1941 April 572 1943 April 
476 

multiple with skuU fracture 194 
Aug 1006 

of skull 194‘> Aug 989 1943 

April J80 Dec 1628 
associated iniunes 194'> Aug 
1005 

m children 1941 April 325 
of spine 194 April 545 1943 

Apnl 439 

of sternum 1941 April 372 
of temporal bone 1941 April 363 
of tibia compound comminuted m 
tiar 1943 Dec 1638 
with osteomyelitis 194'* Dec 
1554 

external tuberosity 1943 April 
506 

lower end 1942 Aug 1131 
anterior tip 1941 April 503 
old with nonunion and osteomyeli 
tis 1942 Dec 1554 
plateau 1942 Aug 1130 
haft old fractures with loss of 
bone 1942 Dec 1554 
Stader splint in 1942 Dec 
1548 1943 Apnl 599 
treatment comparatne study of 
methods 1943 Aug 967 
Oct 1298 

with short fragments 1942 
Dec 1551 

spine 1943 AprU 501 
of ulna malunited 194 Dec 1572 
haft 1942 Aug 1123 
Stader splint in 1942 Dec 1569 
tyloid process 1942 Aug 1128 
f zygoma 1943 Dec 1603 
Phy cal therapy in 194 Aue 1169 
zcductioB 194] Feb 205 

' ith technic of application of 
metal plate 194 Feb M 
•r ct n for 194} Feb 218 
und r anesthesia 1941 Feb 206 
ithoul a esthe la 1941 F b 
03 

roentpen exam ation 1941 Dec 
1789 

hock in 194 Oct 1306 


22 A^D 23 (1941-1943) 172' 

Fractures spl nting of emergenc\ 
194 Oct 1313 131:. 

Stader reduction and hxation plint 
in 194 Dec 1537 
in industry 194 Aug 980 
wounds complicated bv 1941 De 
1 31 

Freiberg s infraction ol head of raeta 
tarsal 1941 Apnl 497 
sign 194 April 521 
sphenoid operat on anesthesia for 
194 June 669 
Frost bite 1943 April 366 
Frykholms theory of xenous thorn 
bosi 1941 April 389 
Functional utenne bleedin 1941 June 
870 

Furuncles 194 April 390 
of neck 1941 Feb 57 
of nose 1941 Feb 21 
roentgen treatment 1941 Feb 233 
Fusion of spine technic 194'> June 
873 

Fusobactena 194 April 512 

Gaenslen te t 194 April 521 
Calactocele 1941 Feb 72 
Galacto e tolerance test in hypertby 
roidism 1941 Oct 1249 
Gallbladder carcinoma 1941 Aug 
1117 

diagnosis 1943 June 656 
d sease See al o Cholecyst tis and 
Ckolel tlim s 

acute in military forces 1941 
Dec 1608 

coronary heart disease and differ 
entiation 1943 June 660 
diagno IS 1943 June 6S4 
operations in 194 June 61 
pam of allerg c orgm imulat ni, 
704? June 8 9 

pi toperative medical tr tm nf 
194^ June 654 657 
fa tUx 1 uahzatjon nr nnn i ualiz 
li n of urgerx n c of 19 f3 
June 669 

hxdrops 1943 June 851 
operat n stall tical rex i \ 1 h > 

Clinic 1943 June 644 
mall stones in x ith patent cy tic 
duct 1943 June 697 
su gerx 194 June 761 
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CaJJ fo es See also Choleklhtasts 
as factor in ca c notna of bilary 
tract 1941 Aug 1122 
silent 1943 June 641 648 
Ga glion ctomy lumbar sympathetK 
1943 Oct 1327 

G ng enc d betic relation of f ot 
I uzna to 1941 April 315 
j.as 9 e Ca g ng e e 
h tn tl>t c strept ecu 194 Ap il 
401 

blo d vl ju j 194 O I 

1424 

n g sti 194 April 403 
C jrangr n 194 Ap 1 407 194J 

April 350 

unded 1941 Dee 1744 1747 
0 panisms n wounds 194 April 
381 

p ph>l S 194 Oet 1291 
resistance to 194 April 510 
G ses poison chart Chem cal Wathrt 
Ag t$ 194 Oct f a gp 1438 
emergenc) treatment of easuaUes 
194 0 t 1435 1437 

type d m des of action 194 
Oct 1437 

a ye bu n f orn 194I Dec 
1564 1 94 Oct 1369 
C sen g gt on alcohol Inj ctlon 
194 Feb 172 

G str ctomy part a1 ( p pt c ulc r 
194 Feb 40 

ubtoiat ad pt t f H (m t r 
TD d ficat on of Polya ineth d 
194 J ne 743 

a tecolc Polya method for I g 
vra sted th n pe sons 1943 Oct 
1410 

f carcin m 1941 June 02 
for d denal ulcer 1943 Oct 
1394 

for g St ojeju 1 ulcer 1941 Ju 
756 

f r p pile ulcer 1941 J 682 
194 June 737 

ca troj jun 1 ulcer f 11 w ng 1941 
June 746 

p tope ati e care 1941 J 779 
ctr c 1 c Polya meth d for ob sc 
pane t 1943 Ozi 1405 
t tal f car oma 1941 Jun 
702 1943 Ju 902 Oct 1259 


22 AND 23 (1941-1943) 

r strcctomy total pi ect mj with 
1943 June 903 

technic vntb local anesthesia 1943 
Oct 1465 

Ga tr c See als Stomach 
drainage control of flu d bab 
194 Dec 1766 

Juke role fn etperm t 1 p oductr 
of pepUe ulcer 1943 Aug 1091 
retention d et in pre perat v 1940 
Aug 1214 

G tnlis chronic hype t oph c hemoc 
th ge in 1941 June 726 
pa troscopy in 1941 June 771 
Gaitr duodcaosionty lo pept c uj 
1941 June 680 

Castro enterostomy fo peptic ulcer 
1941 Ju e 679 194 Feb 37 
pastrojeju al ulcer I llovnng 1941 
Ju e 745 

G stro intestinal disease role of sit 
mins J 1941 Ju e 789 
surgery aneslhe a for 1941 Ju e 
803 

prep l n of p tients 1941 0 t 
1465 

hoebi 1941 June 95 
sy tern to on ry artery d v e d 
1941 J e 773 

Castr je|U al Ice 1941 J ne 743 
754 

gast sc py I 1941 Ju e 7 0 
I -pe of p cMo s ope at 1941 
Ju e 744 

Ga t jejunost my in resecli of p 
cr as 1943 June 759 
C I cops I cat on limit 
I 1941 J ne 769 
! C t o tomy 194] Ju e 63 
for c r noma 194i June 703 
; Gauche s disea. pie ct roy f r 
194 Feb 55 

Cm nol t i b ns 194 A g 

1225 

Giant c 11 lumo of bone 1941 A g 
1157 1943 Auc 1017 
Gbucoma Iran lory in thvr id d 
ae IM7 Oct 1315 
Gl h m 1 d 1 cat 194 A g 
1058 

Cloma f denal 1941 4 g UW 
of b 0 1941 A g 994 1943 
Ju 799 800 
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Glossopharyngeal ner\e exposure JW’ 
Feb 164 

neurotomy 194^ Feb 174 
in brain injuries 1942 Aug 1000 
in wound shock 1941 Dec 1673 
1674 

isotonic solution addition to citrated 
blood 1942 Dec 1 10 
Glycosuria in hyperthyroidism 1941 
Oct 1250 

Coet ch test m hyperthyroidism 1941 
Oct 1252 

Coiter adenomatous anatomic and his 
lologic changes 1941 Oct 1334 
colloid origin 1941 Oct 1333 
endemic anatomic and histologic 
changes 1941 Oct 1338 
exophthalmic S e Hyperil^ otdtsm 
mail nant transformation 1941 
Aug 1040 

pathogenesis 1941 Oct 1331 
ubsternal removal of position of 
trachea before and after 1943 
June 781 

Gonadotropic ho mone investigation 
1941 June 933 

Gonadotropin chorionic m functional 
uterine bleeding 1941 Oct 1448 
Gonorrheal epididymitis 194i Dec 
1661 

Grading of cancer 1941 Au 947 
Grafts skin See Sktn grafts 
Graham Cole test 1943 June 656 
Gramicidin 1942 April 325 1943 
Aug 1163 1164 

chnical use 2P43 Aug 1165 

m infected 1943 April 354 
Granuloma inguinale 1941 Dec 1659 
Granulosa cell tumors of ovary 1941 
Aug I20f 

Graves disease See Hyperthyroidism 
Greenough mcision for mastectomy 
1942 June ?24 

Gritti Stokes amputation 1943 April 
550 

Guillotine amputations 1943 Aprl 
545 

Gum acaaa in shock 1943 April 341 
Gunshot Wound of hand 1941 Apnl 
489 

Gynecography 1943 Feb 165 
Gynecological operation indications 
for 1943 Feb 1 


22 AND 23 (1941 1943) IT’Q 

Gynecology local infiltration ane the ix 
m 1943 Feb 143 
symposium on 1943 Feb 1 
X ray diagno is m 1943 Feb 16*^ 
Gynecomastia 1941 Feb 67 

Haccarts fnterscapulothoraac amput 
tion 194 June 896 
Hallux valgus 1941 Feh 169 1943 
Aug 1050 

Halsted incision for mastectotny 194Z 
June 724 

Operation for inguinal hernia 1941 
June 885 

Halter traction in spmal injuries 1943 
April 442 444 
Hammer toe 1941 Feb 169 
Hand bums 194 Aug 1227 1943 
Dec 1651 

cutaneous defect 1943 Dec 1655 
rehabilitation in 194$ Dec 16SI 
tendon and joint repair 1943 
Dec 1656 

con enital deformities plastic su 
gery 1943 Aug 1036 
fractures and dislocations 194 
Aug 1123 

plinfin*' in 1942 Oct 1318 
infections 1941 Feb 188 19 1 

April 455 

injuries amputations in 1943 April 
537 

bv puncture wounds and for ign 
bodies 1941 Apnl 485 
frst aid in industry 1941 Apnl 
S’4 

principles of treatment 1941 Feb 
188 

minor surgical conditions 1941 Feb 
181 

operat ons block ane the a 1941 
Feb 287 

splints 1942 April 462-464 
Haiti p 1941 Feb 48 SI 
Head injuries 1941 April 311 1942 
Aug 989 1943 April 377 Dec 
1627 

air blast 1943 Dec 1592 
cerebral areography in 1941 April 
314 320 

epilepsy from 1943 Apnl 395 
first aid in indu try 1941 April 
52 
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Hrt I n/u funcJi nal ca Ijidik 

1 ]f)4l Apnl 357 

n chlJd en 1941 April 323 
ntra rnou an (he la In 194! 

Dec 1SS6 

I c I anc th I n 1941 D 
1552 

na c i p y f m 1943 \pr I 3W 
tr atment m w r 1941 D c 1623 
1943 De 162 
pJa tic surgery 1941 Feb 3? 

( action n spinal njur s 1941 

Feb 227 

H ab g f \ ounds 104 Ap il 177 
ul/onam dea in 194 Dec 1619 

He t d ase CO onary rallbl ide do 
ease and d ff nii t n 1943 
J nc 660 

hyp rihj 0 di m rru qu rad ng as 
1941 Oct I2U 

n e llo d r nodul r go t r » ith u( 
h\p rthy d m /M3 June 771 
pregn nc> in p e ence f 1943 
Feb 35 

p mary hsp rthjr d m imul ( 

1 g 1943 ; ne 7 2 
relati n to 1 iu tral t aum 194 
Aug 1 42 

f ilur c ng sti in hyp rthyrod 
sm d g t I n 1941 Oct 1365 
ut e 194 Aug 1085 
tamp d 1941 Dec 1596 
ond 194 Aug 1083 Oct 1383 
1943 April 483 

Heat ppl c I 0 in fr ctu e 194 
Aug 11 1 

n pe ipbe al n r I 1 s 194 
Aug 1190 

in secondars sho k 194 Dc 
1721 

n sho k 1941 D c 1669 1943 
Apr 1 325 

d y t ril r I on b) 194 Ap il 352 
m ist ste I tl n by 194 Ap I 
333 

He Is acqul d defe t pi stic r p 1 
1943 Aug 1054 1055 

He db nk nfant u cit tor 1943 
Feb 80 81 

Hel m 0 yg n admin str ti n in ihv 
roid su ge y 1941 Aug 1057 

H mang endothel ma i Lo I94l 
Aug 1156 


22 AND '>3 ( 1941 - 1943 ) 

H nu (h L traumit c of kn e 1943 
Ap il 499 

Ifemaloma ep jierio te- 1 s ify g of 
knee 1943 Feb 192 
f au fcle 194/ April 369 
{ tire « 1941 Feb 77 
pen nal 1941 Apnl 44 
ubcutane u 2P32 Ap 1) 538 
ubd ral 1943 Apnl 384 
H malum following transu thral 
p tat cf my 1941 Oct 1374 
1375 

in f nal i jury 1941 Aprl 448 
uilh p n 1940 Oct 1371 
H in t mi c< my bilate at for ruptu e 
f fflh 0 f u th I mb r d k 
1943 Oet 1350 

pari ai f ruptu e of fifth or fourth 
lumba di k 2l’4t Oct 1340 1349 
lltm I) n bifl 1 I 194 Ap iJ 
505 

llemlytc jaund e plen ctomy 1 
1941 On 1453 

sir plococcu Infect! n 194 April 
404 405 

Hmomedatinum 1941 Ap 1 373 
3 4 

H m pe icard um 1941 Ap 1 375 
H rn plysis n rh t d a^es 1943 
Ju 819 

llemo hace capH ry rr t f coagu 
lum contact tneth d f r 1943 
Dec 1676 

f mplic line th ide tomy m nag 
m nt 1941 0 t 1291 
c nlr I n pla enta pr \>a 1943 
F b 49 

I r lal n I hock 1941 Dec 

1667 

f f! d lalance In 194 D c 
1772 

del sed in plenic r pt e 1941 
Aprl 459 

du de al 1941 Ju e 721 729 
em rgcncy aspe ts 194 Oct 1341 

1417 

(Hstre 1941 Jun 721 7 9 
in abd m nal wou ds 194 Oct 
1386 

I a tin ma of t m ch 1941 June 

in p pt ulc r 1941 Ju 675 721 
729 
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Hemorrhage m thoraac injurie J941 
Dec 1595 1943 Apnl 477 
intracerebral traumatic delayed 
i943 April 389 

meningeal in bead injuries 1943 
Dec 1632 

obstetrical 1943 Feb 91 
plasma in 1943 April 336 
postpartum 1943 Feb 91 
management in home 1943 Feb 
52 

post thyroidectomy management 
i941 Oct 1293 1943 Aug 1089 
retroperitoneal 1943 Apnl 571 
shock m 1943 April 327 335 Aug 
1212 

subdural 1943 April 384 
transfusions m 1943 April 327 336 
uterine benign 1941 June 865 
in carcinoma of uteru 1941 
Aug 1192 

Hemorrhagic disease of neiiborn vita 
mm K in 1943 Feb 82 85 
Hemorrhoidectomy 194 June 819 
ms Feb 275 

Buies plastic amputatvc type 1942 
June 824 

clamp and cautery method 1943 
Feb 282 

and suture technic 1943 Feb 278 
ligature operation 1943 Feb 276 
technic based on anatomical studies 
of Milligan and Morgan 1942 
June 822 

Whitehead operation modified 1943 
Feb 279 

Hemorrhoids 194’’ June 819 1943 
Feb 255 273 

external thrombosed 1943 Feb 283 
Hemothorax 1942 Aug 1081 
Heparin m prevention and treatment of 
thrombosis and embolism 1941 
April 393 395 

of pulmonary erabol sm 1943 
Oct 1306 1307 

m thrombophlebitis 1943 June 840 
u e of in acute vascular occlusions 
m2 Feb 218 

Hepaticojejunostomy 1943 Jun 711 
Hepatitis common duct expio ation in 
1943 June 698 

Mpenmental influence f d el on re 
•stance to 1943 Aug 1102 


22 AND 23 (1941-1943) 1/ >I 

Hepatitis m biliary tract disease 104 
June 641 

Hernia abdominal silk in repair of 

1941 June 881 
development 194^ Aug 109 
diaphragmatic 1941 June 657 Oct 

1385 1394 

abdominal vs transthoracic ap 
proach 1941 June 660 
femoral 1943 Oct 1279 
hiatus esophageal 1941 Oct 1383 
1387 1389 

m industry 1942 Aug 1091 
incisional repair unusual technic 

1942 June 793 
inguinal 1943 Oct 1279 

aponeurosis overlap for cure 194 
April 597 

block anesthesia for 1941 F b 
291 

direct repair of 1942 Feb 15 
etiology 194 Aug 1107 
in children 1941 April 425 
indued repair of 194 Feb 
13 

injection treatment 194 Aug 1099 
occupational 1942 Aug 1111 
repair of 194’ Aug 1100 
fiscal and nonfascial sutures in 
results of use 1943 Aug 1177 
trangulated with mte tinal obstruc 
tion 1941 Dec 1611 
traumatic 1941 April 528 1942 

Aug 1092 

trus.es for 1942 Aug 1096 
Herniation of intervertebral disks 
1941 June 889 194 Feb 196 
April 524 536 June 865 1943 
Apnl 463 Oct 1335 
rectal two revealin’^ ca es 1943 
Feb 247 

Hemioplastic operation intra phinc 
Icric 1943 Feb 247 
Hernior haphy inguinal technic 1941 
June 883 1942 Feb 9 
Herniotomy Coop s 1 gament technic 
1943 Oct 1279 

Herpes simplex r entge t eatment 
1941 Feb 24 

zoster * rav a Iges a 194 ^p il 
603 

Hatus hernia cwphagcal 1941 Oct 
1383 1387 1389 
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ILbbs method of pine fus on rood 
fied 194 June 873 
H d dots suppu tiva of a ilia plat 
tic surgery 1943 Aug 1W6 
oentgen tre tment 1941 Feb 
237 

H p amputation at o n ar 1943 
April 5S0 

thnti u gcry of 1941 Ju e 8W 
a th ode s by m ans f t lia ged 
nail and bone grafts 1943 Oct 
1412 

dislocat ns c ng tal 194 Apnl 
SS3 

pathological Stader spl nt m 194 
Dec 3364 

painful in adult etiology and t at 
ment 1943 A g 946 
tube culosis 194 Ap Q 572 
arthrodesis fo 1943 Oct 1412 
II tory I Lj g i mental c se 194 
D c 1745 

Ho rseness in che t d ‘-e «e 1943 
June 824 

Hofmeuter mod Qcat on of Polya 
method f gastric re cct on 194 
June 743 

sect on for ca « oma of stom h 
1941 June 02 
fo pept c ulcer 1941 June 682 
H guet maneu er 1943 0 t 128$ 
Horn b tet s 1943 Feb 44 
Ho deolum 1941 Feb 1 
Ho m e g n d trop c m cst gation 
f 1941 June 933 

Hospital Co ps Navy 1941 D c 1534 
h 1 for 1941 Dec 1538 
H pital ships 1941 Dec 1540 

m g m t of f cl s n 194! 
Dec 1715 

H ptals A my need f r s p r t 
b anch of ophth Im au g y i 
1941 Dec 1559 

evacuat o thoped cs 1941 
Dec 1695 

N 1 1941 Dec 1539 
management of fractu s 1941 
Dec 1720 

il usem ids knee 1942 Aug 1156 
1943 Feb 197 

Hu hes t hn c for c eation of n w 
1 r eyebd 1943 Ap 1 436 
II m n bite f t d 1941 Ap 1 565 


22 AND 23 (1941-1943) 

II me us f ctures h ft 1942 Aug 
1120 

Stader spl nt in 194 Dec 1566 
surg cal neck 194 Aug 1061 
Hump n se 194 Feb 264 
Hutch n s operation for Dupuytren s 
cont actu e 194 J e 905 
Hyd ocel 1941 Feb 128 
Hydroma subdural 1943 Ap I 3SS 
Ilyd ephro is cyst *< py a d p> 

I g phy m 1941 F b 144 
If) t ops of gallbladder 1943 J 
853 

Hype b I ub m following tra f 
I n of ref igerated bl d 194 
Dec ) 01 

Hype glyc m m hype thyro disro 
1941 Oct 1251 

Ilypemeph ma 1941 Aug 1173 
Ilypcrp thy 0 1 ro p m ry 194 
Apnl 621 6 2 

sec d ry ( I) 194 Ap il 621 
630 

Hype p tu larism hyp thyodsm d 
1943 Ju e 772 

Ihpe t n r enli I d R enl ted 
f m hype thy r dism 1941 Ot 
122$ 

yc changes in 1941 Oct 1322 
h\T>c that id m and 1943 J e 7 0 
nt 1943 J ne 777 
llypcrten ivc I ma f preg atcy 
1943 Fb II 

Hyp thy Old ro atyp I 1941 Oct 
1231 

bad t k c v ma g me t 1941 
Oct 1303 

I de line d gnoss 1943 Ju 767 
I gn cl n 1 p blem 1941 
Oct 1357 

omm error 1941 Oct 1223 
1 boT t y aid e lu t on f 
1941 0 t 1241 
dgtl 1 1941 Oct 1365 

yc cha g s n 1941 Oct 1313 
h stologic cha g s rsus cl c 1 
tt 1941 Oct 1357 
r I ti to m 1 gn ncy of thyro d 
gla d 1941 A g 1040 
induced 1943 June 775 
nontby old 1941 0 t 1243 
q d e ulfate n 1941 Oct 1359 
ympo um n 1941 Oct 1223 
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Hjperthjroidi m iheraptutic Ic l wiih 
iodine for 1941 Oct 1228 
fhjroid gland in anatom-c and his 
tologic changes 1941 Oct 1331 
treatment drugs and diet m 1941 
Oct 1255 

H>pomeiaboli m eye changes m 1941 
Oct 1321 

ffjpoprotcinemic surgical patient 
amino acid therapy in 1943 Tune 

Hjpopthyroidism post th> roidectomy 
Wl Oct 1298 

Hysterectomy supravagnal 1943 

Feb 67 

\aginal 1942 Feb 73 
for uterine prolap e 194 June 

832 

intrapentoneal sulfonamide pro 
phjlaTis in 1943 Aug HS6 
nystcrosalpingopraphy 1943 Feb 


It-eiTis regional diagnosis 1943 June 
862 

surgical management jnd results 
of operation 1943 June 873 
Ileocolectomy 2942 Dec 1652 
Tleocolo tomy for decompression of 
Ilis” Aug 1147 

Ileostomy Witzel 194 Feb 30 
Immer ion blast injuries 1943 April 
558 Dec 1596 1670 
foot syndrome 1943 Dec 1670 
mmobiluation m treatment of tvounds 
of extremities 1941 April 571 
Immunological aspects of surgical jn 
fections 1942 April 501 
Impedance an le in hyperthyroidism 
1^41 Oct 1252 

Impetigo roentgen treatment 1941 
Feb 238 

Improvised dressings and equipment 
1941 Dec 1751 

Incendary agents injuries by 194* 
Oct 1442 

Inc sional hernia repair unusual tech 
nic 294 June 795 
Inc ions for radical mastectomy 194 
June 724 

Incontinence oxerflotv in neurogen c 
bladder 1943 Dec 1503 
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Indigestion vague symptoms signifi 
cance 1943 June 642 
Industrial accidents immediate manage 
ment 1941 April SJ9 
reduction of man hours lost 
through 1942 Aug 977 
relation of general physical condi 
tion to 1942 Aug 1235 
bacL problem 194 April 515 
injuries phj ical therapy 194 
Aug 1169 

ophthalmology 194 Aug 1011 
surgery fluoro copy m use and 
abuse 1942 Aug 1199 
symposium on 1942 Aug 975 
Industry causal relation hip disability 
periods and schedule ios es 194 
Aug 1251 

hernia in 1942 Aug 1091 
respon>ibility of medical dep rtment 
in 194 Au®- 97$ 

Infant newborn immediate care 1943 
Feb 73 

resusalation of 1943 Feb 55 78 
Infantile paralysis See PohomyeltUs 
Infarction of lun postoperative 1941 
June 823 

Infected wounds See Woiindi infected 
Infections acute x rays in action of 
I 1941 Feb 234 

at operation 194> April 330 
gramiadin in 1943 April 354 Aug 
116S 

human b te 1941 April 565 
m childhood painful hips due to 
1943 Aug 947 

penicillin in 1943 April 351 Aug 
1171 

perihepatic and intrahepatic po t 
operative 1943 June 730 
postoperative 1942 April 331 
surgical 194 April 324 1943 

April 344 

chemotherapy 1942 April 479 
immunological aspects 194 April 
501 

symposium on 1942 April 317 
Infertility human plan for investiga 
tion 2941 June 917 
Inf apatellar fat pad lesions 1943 
Feb 191 

Infra red rays burns of eve from 194 
Aug 1027 
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Ingu n ] col tomy l9-t3 A g tl28 
112^ 

h rn a p «rosj % r! p for c« 
Ifi-i Apr 1 S97 

C opc s I Kamcnt he niijtotn> for 
Oct 1279 

direct epafr of }94 Feh 15 

« I Kj 7W Aus 1107 
m ch Id en Wf Ap li AIS 
n ind try 194 Aug 1091 
jn 1 r t cpalr f 194 F b )3 
tj pe f suttit in epair 194S 
Aug 1177 

b iMO rhapby 19H Ju e 853 
194 F b 9 

Injecti n ir tm nt of anal fits ft 
194 June 814 
fhm 2P4 Aug J099 
f ar co<c c n 194 Ju e 
934 

Inj r d care of In e mbal * a i94J 
De 1667 

t an po tat on f 1941 V c 1767 
I j t es abdomi al 1943 Apr I SS6 
bdom noth ac c f94J Ap I 485 
t les 1943 Apnl 355 
r I 1941 Apnl 367 
fn r 1941 Dec 1574 
b ck 1941 April 524 
bladd f 1941 Dc 1649 1942 

Oct 1400 

bla t 1943 Apr I 48 558 Dec 

1589 16 0 

bone ero rgeno 1 eatm nt 194 
Oct 1427 

bra 1941 Ap 1 311 377 1943 

D c 1627 

best 1941 Aprl 371 D 1593 

194 Aug 1075 1943 Ap il 468 
c a oc rebral 194 Aug 989 
du denuTO 1943 Ap I 562 
esopfiag f 1943 Apnl 485 
trapc ionca] s mul t g Int b 
I minal traum 1941 Ap tl 417 
e t mis ampul tion n tl Hon 
! 1943 Ap 1 534 

ef gcr t on mtth d In 1943 
Ap I 553 

y 1 d 1943 Ap n 424 
>e 1941 April 33 1 523 1943 

Apr! 404 

n w 1941 Dec 1563 
nil 0 treatment 194S Aug 1017 


2’ AVO 23 (1941-1943) 

I June* face mouth anl teeth 194 
Auu 10J9 

foot JW2 Ap iJ 49S 504 524 
ha d b) pun tu n nds and f 
gn b d es 1941 Apnl 485 
b ad mi Ap I) 311 323 357 522 
Dec 1623 1943 Aprl 377 Dec 
1627 Set also Head t } n t 
h art 1943 April 483 
du In f immed at man g ra nt 
1941 April 519 
1 nt 1941 Ap il 526 

me g nc> trealm nt 194 Oct 
1427 

kidncj 1941 Ap il 443 Dec 1647 
194 Oct 1390 

bn e >01 1/04 A g 1153 1943 
Aprl 497 

Iab>ri thn tn star 1941 Dec 

IS 8 

Jarg intesl ne /P43 Apnl 565 
I rjngeal m war 1941 Dec It7S 
I er 194i 4p I <67 
ma illofaci I in war 1941 Pee 
1583 

m el s mg ney t c tm nt 194 
Oct 1427 

n «« and f ovs In war 1941 D 
1573 

bit 1943 Ap It 437 Dee 1609 
0 th pedic managem nt tn mbat 
e 1941 Dec 1689 
p ner a 1943 Apnl 570 
pe ph al n j 1941 Apnl 469 
rectum 1943 Ap l) 366 
^ould t girdle 194 Aug 1049 
mall Inte tine J94J Ap il 409 
1943 Aprl 562 

soft tiss c n I fa ts a d ch Mrc 
1941 Ap il 555 

pnal rd 1941 Aprl 435 I94t 
Ap a 390 452 456 
p e /P43 Ap t) 439 
pt en 1943 Ap t 569 
tomach 1945 Ap I 561 
te licula /94J Dc 1660 
th rack du t /P43 Ap 1 485 
« te 1 1941 Dec 1649 
U ethral 1942 0 t 1406 
U logc 194 Oct 1389 
V cul r 194 Oct 1417 

I anlty fu gc 1 dagn s in 194 
Dec 1741 
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Instruments no touch technic 194 
Feb 94 

SteriluatioD 1942 April 345 3S2 
Insuhn in diabetes pre and postopera 
ti%e 1943 June 831 832 
m functional uterine bleeding 1941 
Oct 1450 

Intercostal ner\c block 1941 Feb 28S 
paralysis for pulmonary tuber 
culosis 194‘> Feb 284 
Inter capulothoraac amputation 194 
June 896 

InterNcrtebral disks bemution 1941 
June 889 1942 Feb W6 

April S24 536 June 865 

1943 April 394 463 Oct 
1335 

sciatica due to 3943 Oct 1^55 
Intestinal adhesions postoperative pre 
\ention and surgical treatment 
1942 Feb 27 

obstruction acute 1942 Feb 19 
IB military forces 1941 Dec 
1611 

double lumen intubation tube m 
1941 April 438 
operatue techiuc 194 Feb 21 
end to-end anastomosis 394 
Feb 26 

lateral anastomosis 1942 
Feb 22 

tract upper operations on preopera 
tive preparation 1941 Oct 1465 
tuberculosis roentgen diagnosis 
JP41 June 8 9 

Intestine acute conditions of diagnosis 
J943 June 854 
large injuries 1943 April 565 
surgerj of sulfonamide prophyl 
axis in 1P4 Dec ISSS 1943 
Aug llaS 

small injuries 194i April 409 
1943 April 562 

rumor mechamsm expertmenlal 
stud 1943 Aug 1111 
trauma «hock. produced bj JP43 
\ug 12IS 

Intracerebral hemorrhage tiauwatK 
delayed 194J April 389 
Inlracranul injune> 1941 April 311 
m child en 1941 April 327 
pressure increased m head injunes 
1941 April 313 
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Intrahepatic infections postoperative 
1943 June 728 733 
tntra ocular foreign bodies 194 
Aug 1024 

Intraperitoneal chemotherapy 1943 
Aug 1144 

prophylactic 1943 Aug 1155 
Intrasphincteric hermoplisuc operation 
1943 Feb 247 

Intraspinal alcohol injection for relief 
of pain 194 Feb 177 
Intravenous ane thesia 1942 June 92a 
in emergency surgery 1942 Oct 
1490 

in Naval practice 1941 Dec 1554 
fluid therapy m hock 3P43 Dec 
1769 

Intubation in endotracheal anesthesia 
194 June 913 

intestinal double lumen tube for 
1941 April 588 

loduie blood in hyperthyroidism 
1941 Oct 1250 

m hyperthyToidism 194} Oct 1255 
between tages of operation 1941 
Oct 1259 

complications from long continued 
use 3940 Oct 1310 
inoperable cases 1941 Oct ]260 
po^tope^aUve 1941 Oct 1258 
1308 

preoperative 1940 Aug 943 
1941 Oct 1256 
recurrent case* J94I Oct 12 7 
therapeutic test for byperthyroidi'm 
1941 Oct 1228 1943 June 776 
Iris prolap e excision of 1941 Feb 
S 

pbincler patalysi 1941 Apnl 337 
Iron rust deposit m cornea 1941 
Apnl 332 

Ir adiation Sec also Roenlg n an I 
Rad um 

ye tnuma from 1941 Apnl 333 
I let cell adenoma of pancm 194 
D c 1663 

J^^T^^A^ gastrostomy 1941 June 765 
66 

Jaundice common duct exploration ui 
194J June 69a 

following transfu ions of refrigerated 
blood 194 Dec 1 03 
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Jaundice h moljtic i o «t ne in 
3P41 O t J45J 
splcnectom> /o 194 Feb 54 
Jaund ced patient p p at on f r op 
erat on I94} June 673 
Ja s f actu s 194 Aug 1029 10J3 
tn eh ical immobiliaat n of f ag 
mentJ 194 Aug 1040 
spj) tjng n 104 Oct 13IS 
m 1 gna t t m 1941 Aug 1018 
a \o nd of 1941 Dec 1583 
J junal ulc r 1941 J 6 6 43 


hemorrhage 

1941 Jun 

722 

Jej nojej osi m> 

in evet on of p n 

ea 1943 J 

c 759 760 


Jianu ga 1 t m 

1041 J 

65 

766 



Jo nt injures emerg cj treatment 

194 Oct 

2427 


frst aid in 1 dust y 1941 

Ap 1 

526 



old pal ful 

h p d e t 

1943 

Aug 954 



repa r In bu ns 

f hand 1943 

Dec 

1656 



tub culo s 194 

' Apnl S6S 


Jigula omp ess 

n 1 t 294 

\p 1 


522 


k UER per I on f r bu n I94t 
Aug 1048 

Kelods 194 Feb 27 
f f ce 1941 Feb 39 
entgen treatment 1941 Feb 240 
Keratitis e lagopbth Imo 1941 April 
334 194J Apil 412 
I th>roddic e 1941 Oct I5IS 
urop raljt c 1941 Ap I 334 
1943 April 412 

Keratoconjuncl it s 1941 Ap il 334 
K 1 $es n I e tg n t tm t 
1941 Feb 242 
K rng sig 194 Apr 1 520 
Ki I Ci ab c 1941 Dec 1641 
1644 

Hacillus pf t u nf ct ns 1941 
Pec 1640 

rbu cle 1941 Dec 1643 1644 
1 bridement 1941 D 164< 

1 fccti s acute 1941 D c 1640 
inj es 1941 April 443 Dec 1647 
394 O ( 1390 

m 1 gm t tumor 1943 Aug 1173 


” ivi) 23 (1941-1943) 

Kidnci mo\ bic u el I c th ter ci 
tion Cist scopy and x ray tudy 
1943 Feb 140 
resection j941 Dec 1644 
lubercul sis 1941 p c 1640 
OS oscopy In 1941 F b 144 
Kinks intestin 1 b$t uctio d e t 
194 Feb 28 

Knte atlknts surf, ry ( 194! Ap I 
593 June 893 

arthrodesis of I pt t > 194 

Dec 1563 

bursitis 394 Aug 1156 
d rangem nt irg > f 194J Feb 
181 

eatens r app 1 r pfu c of 1943 
April 504 

d loc tions 1943 \pril SOI 
houcmaids 194 Aug 1156 
■ f pat liar ft p d I s ons 1943 
Feb 191 

injuries 194 Aug 1153 1943 

Ap i 49 

•ntcra Itcular f ctu cs [n^ I g 
tubero it es 194 Aug 1161 
Ig m lous I jurl 1943 Feb 195 
\pril 499 500 

I o<e boi $ in 1943 Feb 194 
Air I 504 

f I S epiper le 1 hem t tni 
1043 Feb 192 

'em 1 ar cartilage fr ctu d loea 
tion 394 \ug 1158 
lesions 3943 Feb ISS April 
501 503 504 <0 
tube oil 1 194 Ap 1 573 

tumors 3043 Feb 199 
K utkics tooth wo d$ 1941 Ap 1 
488 

K h pressure d essmgs i b ns 
1943 Ap 1 585 Oct 1241 
K hi r s d sc e 1941 April 498 
K d 1 on pe 1 0 modifed fo 
eh me 1 g ulcers 1941 April 617 
Kr da approach ( knee joint 3943 
Feb 202 

Kummclls d f pn 3^42 

Apnl 539 

Lab nalg i n 1 anc the i 
1943 F b 74 
no di c 3943 F b 42 
in h m 194^ Feb 48 
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I abor conduct of in cardiac patient 
1943 Feb 41 
in home 1943 Feb 4S 
continuous caudal anesthesia in 
1943 Aug 1196 Dec 1566 
c>clopropane anesthesia for 1943 
Feb 59 

delivery room set up during wartime 
1943 Feb 133 

local infiltration anesthesia for 1943 
Feb 153 

Laboratory aids in diagnosis of adrenal 
tumors 1943 June 845 

Lab>rintb detonation injuries 1941 
Dec 1576 1578 

Lacerated nerves at wrist repair of 
1943 April 487 

Lacerations of arteries 1943 April 360 
of birth Canal repair cyclopropane 
for 1943 Feb 62 
local infiltration anesthes a 
for 3943 Feb 155 
of brain J94I April 311 1943 
April 390 

m children 1941 April 327 
of chest Wall and lungs 1943 Ap il 
479 

of eyelid 1941 Feb 3 1943 April 
430 

of heart 1943 April 484 
of neck 1941 Feb 56 
of scalp 1941 April 522 
m children 1941 April 325 
of skin m children 1941 April 536 

Lacrmiation m thyroid disease 1941 
Oct 1315 

Lagophthalmos m thy oid disease 

1941 Oct 1315 

Laminectomy bilateral for rupture of 
fifth or fourth lumbar d sk 1943 
Oct 1350 

f ir spinil CO 1 jur\ 1941 April 
440 

for pinal cord tumor 1942 Feb 179 
partial for rupture of fifth or fouitb 
lumbar d sk 1943 Oct 1340 1349 

Lane no hand touch m trument tech 
me 1942 F b 94 

Lap dus openti n for bun on 1943 
Aug 1048 

L'ir>ngea1 n rve rccu rent injuries at 
th>rodcctom> i94i Oct 1295 

1942 Feb 233 


Laryngectomy for carcinoma 1941 
Aug 1032 

Laryngoscope introduction in endo 
tracheal intubation 1942 June 9l7 
Laryngo copy direct local anesthesia 
for 194^ June 673 
Larynx carcinoma 1941 Aug 1030 
emergency surgery of 194 Oct 
1346 

operations local anesthesia for 
1942 June 661 
\ar injuries 1941 Dec 1575 
La igue sign 1942 April 520 
Lateral ligaments injuries 1943 April 
499 

Leg amputations 1943 April 545 
splint ettemporired 1941 Dec 1713 
hinged half ring A my 1941 
Dec 1690 

trauma venous thrombosis and pul 
monary embolism following 
1941 April 383 396 
modified Kondoleon operation for 
1941 April 617 

plastic surge y 1943 Aug 1056 
Lcgg Perthes disease painful hips due 
to 1943 Aug 951 

Leiomyoma of stomach 1941 June 
711 716 725 

Leiomyosarcoma of stomach 1941 
June 703 725 

Lemmon s continuous spinal anesthes a 
1941 June 685 

Lens injuries 1941 April 343 1943 
April 420 

Leukoadins bacterial 1942 April 505 
Leukocytes preservation in refriger 
ated blood 1942 Dec 1710 

Leukoma of cornea 1941 Ap J 333 

Lewisite 194 Oct 1439 

Lid lag m thyroid di ease 1041 Oct 
1318 

Ligamentous injurie of knee 194^ 

Feb 195 196 Ap il 499 500 
Ligation cxtracapsular cf inferior th\ 
roid artery m thyroid surgery 
! 1941 Oct 1278 

f perforating vein 194 June 9t 
I f aphen usven 194 June 934 
j I ii.hling in ndustry 194 Aug 1016 
Lip carcinoma of 1941 Aug 976 
Lipiodoi Injectfon intrabronchial ancs 
Il c« 1 fo 194 June 6 2 
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I ipioJ I I tro { ctt n a { em I ( r 
spn j,ram stud $ 194 June S57 
Lipoma of brent 1941 fcb 7J 
Lips injuri 194 Auc 10 9 I03t 
Li ter fnlt opention > e>rball cnu 
cleat on 194 Oct JJ6S 
Liter Cl rho i picnecton) f r J94 
Feb 56 

fi I r p t Ihvr d ctont) 1941 
Oct 1304 

inf cti ns in anl ab ut postopera 
t e 1943 June 728 
inju le 1943 ^p il 567 
\ ound c sputum c nta t mctb d m 
1943 D 1675 1682 
L beclom> ad an es n 1941 Dec 
1602 

for br n h e t i 194 ]u 689 
1943 Dec 1545 

int ahila tech ic 194 June 692 
t urn quel technic 194 June 691 
for car moma of funp 194 June 
707 

f r chr n c p Im nar) b cess 1941 
Apil 605 

m m d tn \ t surt.eo 1943 0 c 
1545 

Local ane the a See A ttih ta t^eat 
ti«ue m ( b 1 m 1943 Ap if SS2 \ 
Lo ator { repnbdy fnde 1943 , 
Ap il 315 

Lodp techn c f r r I ef of deform t> 
f om f ci I pal y 1943 Oct 1438 
L e bod m kn e joint 1943 >eb 
194 Apr I 504 

Lud»igs anci a 1941 Feb 6 
Lumb r punct re in p obabi ban 
tumo cautions 194^ June 795 
repi n ruptured inte t bral d k 
n 194 Jun 865 
jtnpathe Umj 1943 0 f 1477 
for va / ulc r 194 Jun 944 
jmpafh I c W Is / fd tali n 

contin ou aul I n the a 
to 104^ n c 1573 
L npla Hit I ti n nf unpulsc 
( av np I d c ti s and 
t hn c 1943 Oct 1318 
procaine block ( 1943 O t 
1322 

ur te I tholomy 194 June 845 
Lumbosac al anomil s 194 Apr I 
528 


22 AND 23 (1941-1943) 

I umbo s r I reeion ruptured mle 
sertebr 1 dsk in 194 June 865 
Lunp ab ces. 1941 Dec 1601 194 
Ap il 4 4 1943 Oct 1448 
lob ctomy for 1941 Apnl 60 
bl St Injuries, 1943 April 482 Dec 
1593 

a cm m-i 194 June 703 
P Im r> 194! Aup 1083 Oct 
1405 

br nch c py In 1941 Oct 
1434 

f mpLcat ons posloperatise 1941 
June 815 

(fainace from ( nlrol of fl d bsl 
a c 194 Dec 1772 
p stoperati 1941 Ju e 8 6 
mphis ma 194 Ott 1382 
fat emb I m m 1941 April 544 
nf rction po [operatise 1941 Jo e 
823 

lac rations I94t April 479 
po« pecame infe uo s th m th r 
ap> 194 Dec J604 
p olapse 194 Aup 108 Oct 1382 
re*ecli n j v a rperj 1943 D c. 
1545 

lulercul I C Til I su f I 
><• a V 

I tumor 1941 Dec 160 
' Lymphad its ce ncal 2W2 Feb 31 
' roentpen treatment 1941 F b 238 
lu! rcul u 1941 F b 60 
' Lsmpbanpis of hand 194 Ap ! 
469 

r entp n ire Imenl 1941 F b 238 
lymphonto in hsperlhy oid m 
/W2 O I 1281 

fsmphopranul i ncu n 1 2941 

Df I6t9 

f na I h ry T 1941 A p 10 9 

mio 

AIa » inn n in McHrd per ( 
for 1 I on ;94» Aup lOSO 
M c urn t om p ^941 A p 

I If 7 

M pp t Iher py n h m t omyd 
tl 194 Ap il 590 
MagiU tube ( a traeh al t bat o 
194 Ju e 914 

Map esgm b rns 1943 Ocl 1252 
Afalar bo es fractur s 1943 Dec 1609 



IVDEX TO \OLUMES 2l 

Mall nanc> of cancer f;rac!in;; of 
IQ4I 94 

a guide to clinical behavior 
INl Oct 1476 

Mali nant disea e effect on physical 
status of patients 1941 Oct- 
149 

extent of invohement and cura 
bihty 1941 Oct 1481 
irradiation evalution of ]9tl 
Oct 1490 

prcoperatne indications and 
limitations 1941 Oct 1488 
origin and growth charactenstics 
1941 Oct 1474 

urgical treatment s\mpo mm on 
1941 Au" 94 

treatment and curability factors 
influencm 1941 Oct 1473 
Malmgering in back injuries 194’ 
April 523 534 

Malleolus fractu es about 194 Au»., 

1133 

Malum coxae «<mlis 1941 June 89a 
1943 Aug 946 

Manchester Fothergill operation for 
utenne prolapse 194 June 831 
Mandelic aad as unn ry antLeptic 
1941 Dec 164’ 

Mandible fractures Stader splint m 
194 Dec,l 7 

3Iandibular nerve injury in jaw frac 
ture 194 \\j<r IO39 

Manipulation of urinary tones 1941 
heb 1S3 

March foot 1941 April 49o 
Mane Stnimpell d of pine 194 
April 544 

Dianne Corp med cal service 1941 
Dec 1541 

Ma-sage m fractures 194 Au" II 2 
m peripheral nerve Ie«ions 194 
Aug 1190 

Mastectomy radical for carcinoma I 
1941 Aug 1063 106 194 June 

721 

Ma,uii. 1941 Feb 3 
ilastoidectomy m otitis media indica 
Uons 1941 Feb 19 
Matas comprc or in arteriovenous 
aneuosm 1943 Oct 1384 
'faxillary sinus infection m jaw frac 
ture 194 Aug 1037 


22 AM) 23 (1941-194)) 1739 

Maxillofacial surcerv military 1941 
Dec. I'tSa 

wounds treatment at ba e ho pitals 
1941 Dec li91 
In combat area 1941 Dec 1587 
Mayo operation for bunion 1943 
Aug 1049 

McBride operation for bunion 194^ 
Aug 1048 

McBumey incision appendectomy by 
194 Feb 1 

Meduutmal flutter 1943 Apnl 4 3 

4 5 

Medu tinum infections 194 April 
428 

Medical Corp« Armv orgamzation in 
xrar 1941 Dec. 1683 
Navy 1941 Dec 1'33 

organization 1941 Dec IS33 
Mediotarsal amputation 1943 April 
548 

MeduHobla toma 1941 Aug 994 
Menin«'eal hemorrhage in bead injuries 
1943 Dec 1632 

Memn«noma 1941 Au*' 987 1943 

June 797 

basal 1941 Aug 991 
near optic nerve 1941 June 904 
para^pttal 1941 Aug 987 
Menmzili> prevention in head injuries 
1941 Apnl 329 

Meoometrorrhagu functional mana e 
ment 1941 Oct 1443 
Menopause artificial estro ens in 
1943 Feb 118 

in young women 1941 June 8 2 
e«tropen therapy 1943 Feb 116 
Menorrhagia beni'm cau«e« 1941 
June 865 

Mental disca'e surgical diaeno is in 
194 Dec 1 41 

Metabolic hormone pituit ry 1941 
Oct 1243 

rate ba al in hvperthyroidi ra 1941 
Oct 1241 

in mental case 194 Dec., 1 51 
Metabolism increased nonthyToid 
causes 1941 Oct 1243 
local tis-ue 1943 Apnl SS2 
Metastases pamful x ray analgesia 
194 Apnl 603 

Metatarsi head Freiberg s infraction 
1941 April 49 



1740 |VDE\ TO \oiu\rfS 

^^etr t h g5 brn gn cau'w J94i 
June 8b5 

Metycame for local anesthesi t94t 
D« ISSl 

fo spin 1 anestbe la D« 1547 
Middle t r A vases acute i94t Feb 
U 

s« linn 1* catdnona ot 
r gbt In >94 June 773 iP43 
O t 1769 

Miles ne st ge abdoinln pe Ineal trsec 
tio of olon J94 June 80) 1P4J 
F b 735 

Mi! fary su gery ssmp lum on 1941 
D c IS23 

foreuo d b) the Su geon Gen 
e aJ 1P41 D c 1523 
M II \bb tl tube IP-ft Apr 1 SiS 
Dc 1614-1616 

Miiligan an J fR n pe tion fo 

hem h ds )W ] ne 82| 

M n urc ry mpo >um on 1941 

Feb I 

Ml d turn f ph r)n 1941 Aug 
2029 

^{oc aun sn ke c tn n funeii n 1 
ut I e bleeding }94} Oct 1443 
M le pgmented ap d >940 Feb 
121 132 

f fa e and neck >943 Aug 
1059 

M rbus CO ae en ] j th od si of hip 
in 1943 Oct 1424 1425 1 

M rphine n b tns 1943 April 3)8 ; 

in sb ck 1943 Ap il 325 
ar Inju le 1943 Ap I 318 
If to mechanism of small i te 1 ne 
p imcnt I studies 1943 Aug IIH 
utb 1 C35 s n in d services 
1941 Vee 1804 

emerge cj surg ry I94 Oct 1345 
lat ra1 fs u e c ngen lal 3941 F b 
48 

rnaliRit nt turn « 1941 Aug 1017 
0 R isms m wounds 194 April 
58J 

war fn|u es 1941 Dec 1574 
M scles cTtr ocu) r injuries 1943 
Apr I 438 

wjunes eioergency treatm nt 194 
Oct 1427 

r educat on m peripheral r rve le 
sions 194 Aug 


’■> VND 23 (1941-1943) 

Mu cle splittl g incisio appendectomy 
by 1942 Feb 1 

for drai age of p rlnephric abscess, 
JP4 Feb 156 
Mustard gas 194 Oct 1439 
Myalgia of neck 1941 Feb 63 
Myasthenia graMj {hjinc tuiao s m 
1743 A«g 1016 

Mjeloma endotbelal 1941 Aug 1156 
mult pie 394} Aug }}56 im 
Aug 10 0 

Mjejomal da 1943 Ap tl 393 
Mjoma utet e indications for opera 
tion 1943 Feb 3 
M) mg tomy 1941 Feb 14 
Myioma of brea t >941 Feb 73 

Nml Sm th Teler n In fractures f 
neefc I fern r 1943 Apnl 520 
tf flans d and b ne grafts f r artb 
[ dess f bj j ) I JP/3 Oct 141S 
I S rtol psy post traum ti >943 
\pnl 396 

Na } See »l 0 \d r 

bslruftlon 2P4J Feb 24 
p sages carcinoma 1941 Aug 1009 
vpfum tbsce<s 1941 Feb 26 
deflecu n 1941 F b 26 
1 I t lion 194 f b 260 
pe at ons anetlhe a f r 194 
Ju e 666 

Na oma Ilary pTotes.es f aftur« 

about 1943 D« 1607 
Nasophaiyn* care noma 1941 Aug 
1013 10 7 

National Re rch C ol Subc m 
mitiff on ria I c a d Ma llofacal 
Surgery 1941 D c ISS3 
Nat 1 ho pitab, 1941 Pec 1539 
manag m nt of f actu es i t94> 
Dec J720 

Na a) Med cal School 1941 Pec 1538 
Reer 1941 Dc 1542 
Navy It sthe In 1941 D c 1545 
management f frar! res in i94/ 

D c 1703 

Med c 1 Pepa tme t gan eat 
mi D c 1533 

med c I pets n el fa 1 1 es for trai 
mg 1941 Dec 1535 
tho ac c surgery in 1941 Dec 1605 
urologcal surgery I 1941 D« 
1637 



IM)EX TO \OLLMES 2 


22 \ND 2y (I94I-I9t3) 1 


Nav-r rav 5 c Dec, 1 &> 

Neck fractcre of 1(43 April, 44S 
•ptstc-r m, 194 Oct, 1315 
fractnre-<i_ ocatios 1943 April, 391 
kao-s pedicle fcm fnfts fo 1941 
Feb^ 41 

Elinor «cr*-r 7 of 1941 Feb, '5 
jr-Tzec ed cen of 1943 Air»-, 10 9 
N»edLE^ n «cbacroniial bsrs^ be- 
fico o^cop-c control, 194 Jcne 
3S g«9 

of penrecal «pace IS4 Feb, 1'3 
154 

Nessemn mfection. See Gen rrkts 
technic, 194 Jcne S 39 
for UUns tmor 1941 Ac -,11 
Nephrectociv lor adenocuonocia of 
kid,ev 29-,l Ac?, 11 4 
o »taphyIococcal infectiac. 194^ 
April 403 

Ne-hroDtbij. See Cc.cm rtfi^ 
N«pi.o*creterectot 3 T for eptthelioca of 
rcsalpelTH 194I Ac-, II 6 
Netre blocks 1941 Feb, 231 

•apathetic, 01 loxer eitrec .7 
fP-3 April, 36 j 
of upper eitremty 1943 April 
364 

«ctQrB, cperatire sea. 194 Ac-, 
119 

Netres, lacerated, at wrtt repair of 
1943 April 43 

penpbcral, mjere* 1941 April -*^9 
repai, snlh ta„talcsi unre and foil, 
1943 Dec, 1451 
CTEical repai, 1941 April, 4 3 
Nerrocs dtr 0 *der 5 f"Iatxon to ind-,$tnal 
trasna, 194 Aej, 1 4 
tiaianatic. 1943 April «9 
■v^ten, effects of tratnna on, JP 4 J 
April, 3 • 

'*ecrectea— pTsacral fo ««vere PT 
Clary dy'^cenorrhea 1941 Jcne • S 
Necnti. «aatic, z nv analgesia, 194* 
April CC6 

Necrcblastoca of adrenal 1941 Acs, 
1163 

''ecrcorcn.atoty a-thcnia, b yp e r thy 
ro 4 i,s=: a_d 1941 Oct, 12 
1943 Jcne 6 

eye chances in 1941 Oct, 1320 
Nettroertoma of ad-e^al 1941 Acr 
1163 


Necrc— _c b!_dde cy* cep- m 
1941 Feb, 1 

treatn-n af — a'l.— »~ni3l c cr- 
19 3 D^ 1 
Negro sa, 1941 A-ri! •» 4 

aco c 19 Jen- »■ Arr 

19~rj Jtme 

Necroi. _~x: *y in *r. ...1 mj 'ic' 
if- Ap-- - 
po oJn— Jiz cal 194 A-ril, 
Necro«gr— eal cen er te-mretn 
19~rt D^ 1 -5 
relief 01 para if- Feb 161 
Negro oci— gl _50’'har'Tineal i 4 
Feb, 1 4 

tetrcc 2 _senan, c trf^erarral n "tc 
if- Feb, 16 

Neti p3=ien *d, 0 f,ce a_d 

if4J Ac-, ICj 

Nrebofp, hentoihaEC Cuasc r- act - J 
K c J 4J Feb, « « 
trara ed-ate care, i 4^ Feb, i 
resscJJ a of 1943 Feb, 

Nicola eperajoe fo recermt d—ioca 
tioa o' —oJds. iJ-r* Jcne * 
391 

N~cct25.c aod 1941 jere 1 
Nljcns cud* a,-e«thgta, is ecc^-sc 
«ar-erv 194* Oct, 14 9 
‘‘No-hand tocch* tsdin.e, tcstrcaies_, 
lit Feb, W 
^gtnres 194 Feb, 101 
No-< cara_cno3 1941 At.-, 9 19 6 

10C9 

cleft 194 Feb, 65 
elongated tp i - Feb, 2 4 
ege-*e n cy «nr-erv of if-f- Oct, 
1341 

fractcres if 4 Feb, j 194 

D*c, 160 

ftesh, closed red"ct.on, 194 Feb, 
2 

hea.ed defo-tn-jes r*d-ct.Qn 

Jf4 Feb, 2 
bentp 194 Feb M 
less of tip and ala 1 4 Fe*', 6 

r~ nr g cT - gr y if4/ Feb, 1 
open,o_ ^oxe o^i.jst-e.x,if4 
June €61 
addle 1*4 Feb 
wa in nnes if41 Dec, 1“ ^ 

Oct, 14,3 

wide tip /f4 Feb, 


■ 43 
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N eblec I 1941 Feb J2 
N %ocau) I }Ktion m s bd Itoid burs 
t»s 194 Auc 1069 
Nucleu pulposus ruptured 1943 
April 394 463 

surperv Hitbout 1 m) ctamy 
194 Feb 196 

Nuperca f spi 1 an th sa 1941 
Ju 804 

N sc Corps N -j 1941 Dec 1S34 
N t tion 1 ( ct rs in c c i r in 
jured 1941 D c 1526 
N>st ttm n uni t al ea ks 

1941 April 360 

0 ER sip 194 Apr I 521 

Obst I I 1 hemorrh pes 1943 Feb 91 
Ob tet ICS contI u ud 1 aneslhe a 
n 1943 Aup 1196 Dr 1566 
cyclop p n anesthesi i technic 
1943 Feb 59 

deliscry r om *et p du ing \ rtime 
1943 F b 133 
S home 1943 F«b 45 

local i fit I n th in 1943 
F b 143 

p asacral ancsth i /94j Ptb 

160 

ynpos um on 1943 F b 1 
tanun K i 1943 Feb 85 
Occ p t 1 therap) in fractu s 
194 Aug 1179 

Oleocra fr ct e 194 Aug 1123 

01 th in pulm > t b cul $s 

194 F b 280 

01 godcndroglioma 1941 A e 994 
Op rati g room air ol 1 nut ng con 
t m nation b> 194 Ap i 364 366 
372 

Ope t s^ou Is f ti f 194 
Aprl 330 

mi m zing c t tn nat on of 194 
April 357 

Ophthalma s>inp th tic 1941 Ap il 
346 1943 April 422 
Opbth Im c cente s Army hosp (al or 
g nizatio 1941 D c 1567 
su g ry in Army 1941 D c 15S9 
nontr umatiz ng 1941 April 348 
Ophth Imology du t 1 194 Aug 

1011 

Ophth Imopl gi n th> d dnasc 

1941 Oct 1319 


Optic n rve atrophy importance in 
diagnosis of fa\orabIe brain tumors 
1941 Ju e 903 
Oral See Mo th 

Orbit i Junes 194 Oct 1358 1943 
Aprl 437 

obi teration parti I mpl te 

1943 Dec 1609 

uar w u ds 1943 Oct 1461 D c 
1609 

O diidectom) subcaps I adsanced 
prostatic caran m 1943 Oct 1367 
O chiopexy t ch c 194 J 851 
Orr Ire tme t of compou d fracture of 
femur 1943 pec 1638 
of chronic ( om> el tis, 194 
April 5S6 

of c mpound fr efu s 2P4J Dec 
1530 1698 194 Aug 1135 
f nound 1941 April 571 Dec 
1728 1743 

Oitbopedc i jur managem t m 
combat zone 1941 Pec 1689 
»u ger> $>rnp urn o 1943 Attg 
927 

Orth ped ts milit ry 1941 Dec 1685 
Os talas fractu s Stad reduct os 
f alien spl nt i 194 D e 1557 
1943 Feb 291 

0 g od Schlatte s di- a e 194 K g 
1153 

Oss f>i g epipen teal hematom of 
knee 1943 Feb 192 
Oste rthrllu of p nc trauma a d 
194 Ap i1 546 

O teocho d t s d ssecan pai ful h p 
a ising from 1943 Aug 964 
of k ee } int 1943 F b 194 
Oste th ndromat sts I knee j t 
1943 F b 194 
f sh ulder 194 June 886 
painful h p$ d t 19/3 A S 
964 

Osteogenic sarcom 1941 Aug USS 
peri ste 1 294j Aug 11S6 
turn rs 2MJ Aug 1019 
Oste myelitis chro c 194 April SSI 
cl sed I eatme t 1941 Dec 1700 
in jaw fracture 194 Auc 1075 
O t plast c flap tech ic P ctrating 
n u d of b n 1941 D c 1634 
Ost ot my Brack (t m I f d 194 
Feb m 
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CKleotom> double «etlged m separa 
tion of upper femoral epiphvsis 
194^ Feb 131 

subtrochanteric for fresh fracture of 
neck of femur 1943 Feb 211 
in separation of upper femoral 
epiphysis 194 Feb 122 123 
Otitii media acute 1941 Feb 13 

mastoidectomy in indications 
1941 Feb 19 

Otolarjngology militarj 1941 Dec 
1569 

Otto pelvis painful hip arising in 1941 
Aug 953 

Ovary caranoma 1941 Aug 1201 
hormones therapeutic role 1943 
Feb 113 

tumors diagnosis laboratory aids 
J943 June 847 

indications for operation 1943 
Feb 7 

Ovjgen therapy m wound shock 1941 
Dec 1680 1943 April 325 

Packcvo of uterus in postpartum hem 
orrhage 1943 Feb 93 
Pam abdominal of allergic origin 
i943 June 857 

m chest diseases 1943 June 820 
relief m control of shock 1941 
Dec 1668 

neurosurgical 194 Feb 161 
* rad ation for 1942 April 601 
visceral with skin manifestations 
1943 June 858 

Pa nful hips in adults 1943 Aug 946 
alate mixed tumor adenocarcinoma of 
1941 Aug 1022 

Palmar fa cia cxa ion m Dupuytren s 
contracture 194 June 901 
pace infections 194 April 475 
476 

Palpebral fissures widening in hyp r 
thvroidsm 1941 Oct 1318 
Pancoa t s tumor 1941 Aug 1085 
Pancreas adenoma islet cell 194 
Dec 1663 

caranoma diagno is 1943 June 730 
in jaundiced patients ^ 1943 
June 742 

in nonjaund ced patients 1943 
June 739 

evst 194 Dec 1677 


22 AND 23 ( 1941 - 1943 ) 1743 

lancrta r ction one tuge 194 
June 759 

special problems in 1943 Jur 
753 

two stage 1943 June 757 
tumors diagnosis 1943 June 84 
wounds 1943 April 570 
Pancreatic fistula avoiding in resecti n 
of pancreas 1943 June 60 6 

rest of stomach imulatin cancer 
1941 June 719 

Pancreaticoduodenal resection for car 
anoma of pancreas 1943 June 758 
Pancreaticoduodenectomy one stage 
1943 June 759 

Pancreatitis common duct exploration 
in 1943 June 698 
in biliary tract di ease 1943 June 640 
Papilloma of breast 1941 Feb 69 
Paracentesis of eardrum 1941 Feb 14 
Paraffin spray m burns 1943 Oct 
1240 

Paragan lioma 1941 Aug 1164 
Paralysis m peripheral nerve injury 
care 1941 April 472 
infantile See PoUomyehtu 
Paranasal smu es carcinoma 1941 
1011 1021 

Parasacral anesthesia in obstetrics 
1943 Feb 160 

Parathyroid extract in functional uter 
me bleeding 1941 Oct 1443 
glands in thyroidectomy 1942 Feb 
235 

I tumors diagnosis laboratory aids 
1943 June 846 
tetany 1941 Oct 1298 
Parathyroidectomy 194 April 635 
Paravertebral block of sympathetic 
ebam in vascular di orders 194 
Feb 210 

lumbar injection 'll; acute thrombo 
phlebitis 2943 June 837 
sympathectomy m chronic throm 
bophlebitis 1943 June 840 843 
Parham hlartm bands 194 Feb 109 
Parkinsons disea e hjperthvroidum 
and 1943 June 773 
Paronychia roentgen treatment 1941 
Feb 239 

Patella articulating surface fracture of 
1943 April SOS 
chondntis 1943 Feb 194 



1744 iNDr\ ro \on.\ns ‘’1 

Pattllar d I cation 104} Apr I SOS 
514 

excision ind cations lor J943 Apn) 
SD6 515 

fractu es 104 ^ug 1164 
Patrlelc Jgn 104 Apnl Sll 
PdclcRrafti 1043 Aug 1034 
Pci ic abscesses ciiA entiat diagnosis 
and tre tment 1041 Ffb 03 
conditions acut duenos s 1943 
June 852 

ml ctions indiQtf n lor p atlon 
m3 Feb a 

p ations pulmonar emboi m alter 
J54I April 403 

eins phi b thr mbosi 1 m 
June Q4S OS* 

Pncjlhn 194 April 32t ]04^ Aug 
1163 1170 

linical u es 1943 Aug 1171 
m burn infect on W? Dec 157* 
1S79 

in ompound 1 ture f 1 mur 
1943 Dec 1643 

infected wounds 1943 April 351 
r nis block tiesthesu 1941 F b 291 
chancroid 1941 Dee 1659 
ulc ralise leii ns 1941 D 1659 
Fentobarb tal sodium anesthesia dura 
il n ft )a( on of \ tamln 13 to 
1943 Aug 1205 

Pentothal sod um anesthes 194! 

Dec 15S4 194 June 91S 
in fniergei\c> « Rcr> 194 

Oct 1490 

J pi c ul <r mi Jun 66S 679 
bleed ng 2P47 D c 1619 
omplicati ns 1941 June 674 
d fferentlal d agnosls 1941 June 
669 694 

r penment I p eduction le of 
gastric iuice In 1943 Aug 1091 
gastric resection for 194 Feb 
40 June 737 

gastro enlerosf tnv for 194 Feb 
37 

in military forces 1941 Dec 1619 
bstruclise sjmptoras versus py 
latic obsttuclion iroportaure of , 
medical management 1941 Oct 
149S 

of esophagus h morrhage in 1941 
JuD 727 


*»■» AND 23 (1941-1943) 

Pept c ulcer perforated 1941 J n 
674 Dec 1620 J943 June 853 
prob ems of 1941 June 665 
subtotal gastrectomy for 1941 
June 682 

surs.fcaf tnanag ment 194 Feb 
31 

Perf ration of bladd r 1941 Dec 
1649 

of peptic ulc 1941 June 674 Dec 
1620 J943 June 655 
Perurthntis f shoulde h)perth>rod 
Lot and 1941 Oct 12)5 
Per) articular Inflammation of elbow 
I r J analgesia 194 April 604 
1 Pentardilis acute uppurat t 194 
I April 452 

j P ricard um injuries 194 Oct 1563 
' Periphpatc infect n postopcratiir 
1943 June 728 

I I meal p eicflomj 194 Dec. 1655 
> Vtn phnt/e ab ee» 1941 The 2645 
194 F b 149 

d amaee by Inn Ion 194 Feb 
155 

Perineural fbroma of stem eh 1941 
June 715 

Pe lo teal 0 t c n c sure m 1941 
Aug 1156 

I riph ral nrne injures 1941 April 
460 

lesion ph>soth apy in 194 
Aug 2159 

r I r niih tanC fum i Ire nd f I 
;P45 Dec 1491 
unreal repii 2P42 April 475 
cular d seav reht on to Indust lal 
f uma 194 Aug 1343 
IctenaJ ett a as tion f po 1941 
Dec 1643 1645 

pace ncrlling f 194 F b 155 
154 

P riioneum surg cal nfrciions 194 
Aprfl 437 

Perl n m traum Ic 1941 Aprl 419 
423 

Pc tomtis 194 April 437 
act \ t atme I 194 April 4<l 
l>aclen&]ogv 194 April 442 
c nlrol of flu d balance in 194 
Dec 1771 

postoperat ve p v nti it 7P-f2 
Apr! 448 



INDEX TO VOLUMES 21 22 AND 23 (1941-1943) 1745 


Peritonitis spreading of appendiceal 
origin sulfanilamide in J942 
Dec 1611 

sulfanilamide in subcutaneous and 
mtraperitoneal use lf41 April 
577 

sulfonamide proph>laxis 1S43 Aug 
1144 

in surgery of large bowel JP42 
Dec 1585 

Peritonsillar abscess 3^41 Feb 29 
Periurethral abscess 1S>42 Dec 16SS 
Pessaries \aginal JP41 Feb 107 
Phagedenic ulcer of penis 1941 Dec 
1660 

Pharmacists Navy 1941 Dec 1533 
Pharyngeal bands lateral exasion of 
anesthesia for 1942 June 672 
Pharynx caranoma 1941 Aug 1027 
emergency surgery 1942 Oct 1345 
operations local anesthesia for 
194 June 661 

Pheochromocytoma 1941 Aug 1164 
Phlebothrombosis 1942 June 945 
of deep calf veins 1942 Feb 214 
June 945 949 

of femoral vein 1942 June 945 946 
of pelvic veins 1942 June 945 
953 

Phlegmasia alba doicns 1942 June 
945 955 

Phlegmon wood> 1941 Feb 62 
Phosgene 1942 Oct 1439 
Phosphatase aud se urn esUcnation 
1943 June 848 

Phosphorus burns 1943 Oct 1253 
Photofluorography in mihtary surgery 
1941 Dec 1791 

Photophobia in thyroid diseases 1941 
Oct 1318 

n pulmonarj tuberculosis 1942 
Feb 277 280 

rhvsical condition relation of to tndus 
trial accidents 194 Aug 1235 
examination in mental case 1942 
Dec 1749 

rh>sioIo 1C states acute with abdomi 
nal symptoms 1943 June 855 
1 hjsiotherapy in axillary ncr\c lesions 
1942 Aug 1194 
m fractures 1942 Aug 1169 
in industnal injuries 1942 Aug 
1169 


Phy lotherapy in peripheral nerve 

lesions 1942 Aug 1189 
in radial nerve lesions 1942 Aug 
1195 

Pigmented nevi of face and neck 1943 
Aug 1059 

tumors of scalp 1943 Aug 1071 
Piles See Hemorrhoids 
Pilot fatigue or staleness 2941 Dec 
1797 

Pm seepage «ith Stader reduction 

plint 194 Dec 1541 

Pineal tumors 1941 Aug 998 

conservative treatment 1942 June 
649 

diagnosis laboratory aids 1943 
June 846 

Pinealoma 1943 June 799 800 
Pirogoff s osteoplastic amputation 
1943 April 549 

Pitocin in threatened abortion 1943 
Feb 23 

Pituitary adenoma 1941 June 909 
1943 June /99 
gland tumors 1941 Aug 997 

diagnosis laboratory aids 1943 
June 845 

gonadotropic extract in functional 
uterine bleeding 1941 Oct 1449 
Placenta praevia 1943 Feb 97 

management m borne 2943 Feb 
49 

premature detachment 1943 Feb 
102 

management in home 1943 
Feb 52 

retained with hemor hage 1943 
Feb 96 

Plantar bursiUs 1941 April 510 
Plasma as blood substitute 1942 Dec 
1717 

estimal on of amount required 1941 
April 337 Oct 1236 Dec 1576 
in burns 194 Aug 1220 Dec 
1768 1943 April 329 578 Oct 
1235 Dec 1576 

in hemorrhage 1943 April 336 
n wound shock 1941 Dec 1676 
1943 April 335 

pre ervaUon of 194 Dec 1722 
use of indications for 1943 April 339 
Plaster bandages makinc 1941 Feb 
200 
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Ihl a$l lechn c /PV/ F<l> 
20 

PIj tic ureery JW Frb 253 

as related to w r surgcrv W-#* 
D c 1603 

depa tnicnt f In mil tary h s 
p tals 2P« Dec 1603 
mil tan JP'#; Dec IS83 
of he d nd f c JP4/ F i 37 
f no«: ne the la fo IP-/ Jutte 
669 

p actica] pt Iication to extr m ties 
WJ Av 1030 

Platelets p esers tion In r f derated 
bl od IP-/ Dec l 0<3 

Plates metal technic of application i 
I actu es IP-/ Feb 83 9S fO« 
113 

T n I'd and G Ifllan n f a t re 
of femur IP43 Dec 1623 

Pleur y suppur tl e IP-/ Feb 282 

P/icumoc ccal empjema IP-/ April 
418 419 

Tn umo en eph I phy IP-// Aug 
981 

P umone t ms ad ances in IPPI 
D c 1601 1604 

fo bronchi etas |P4 June 692 
egment 1 t chruc IP^ June 696 
f r carcnoma of I ng IP/I Aug 
1095 IP/ June 206 
in m dc n s ar surgeo IP/| Dec 
1545 

total fo br nch og n c car inoma 
managetnent of bron h«f stump 
IP/J Ju 881 

Pn umo a p rati n IP// June 
822 

po t per tivc IP/I June 822 
post fhyro d clomy IP/2 Oct 13W 

r umonol> I fat apleur 1 JP/2 
Feb 2*4 

nirat ! u 1 IP/ feb 280 281 
fc St f -fP-f Feb m 
P pen I al IP/ Feb 284 

P cutnop rit ne m t s hd minal 
IP/J Feb 127 

In mor nlgeno/. phy lP/3 Feb 
177 

Pn m thora art fic 1 n chest 
V. litidi IP/I Dec 1597 
pulmonary tub rculo s IP/ 

F b 280 281 


Pn umolhorax in ch $t inju ics IP/ 
Aug lOSO Oct 1379 IP/J 

Ap il 4 S 

tnson IP/I April 376 Dec 

1596 IP-/ Aug lOSO JP/J 

Apr I 424 425 

Pneumose ir cul graph) IP/I Aug 
982 

r l>a method of g stric revction ante 
col c for duodenal ulce m 
long tiled th n ptTMtns 
IP/J Oct 2410 
2/o/m { {f mod Ucatan IN 
June 2/3 

retrocol c for duodenal ulc r i 
be<e patients |P/J Del 
1405 

PJydaetylsm pla He u ger> IP/J 
Aug 1039 

Polyps ol e rvu xaginal Weedi g f om 
IP/I June 862 
of colon IP/I June 845 
rorntg n di gnosU by double coo 
tract tr enema IP/I June 850 
of St mach multiple IP/I June 718 
bemonbagf jn IP/I June 225 
Ponto an f r spinal a eslhe a JP/l 
D 1548 

d sag IP/J Ju e 63$ 

Ppll I burst IP/J Feb 196 
Potto operation local inClt at on nes 
thcsia for IP/* Feb 158 
Posiu n hock IP/I Dec 1621 
P stconcu^5^ n neuros IP/J Ap 1 
399 

s>nd ome IP/J April 392 
P sina al p ck IP/ June 665 
Postoperatise ra c in ga tr c su gciy 
IP/I June 29 85 

compile lion cbemolh ropy IP/ 

Dec 1S93 

mf II ns 7P/2 April 331 

ulfomm d the py IP/ D c 

f59J 

I te I ml adhesio s pre ention and 
$u f. al t f Iment IP/ Feb 27 
shock IP/ Ocl )506 
P Ip rtum hem rrhag IP/J Feb <2 

91 

Postu al drai age in compoun 1 (ratlutt 
of f mu IP/J D c 1645 
Pr gnancy compl cat ons vag n I 
bl cdi g I IP/I Ju e 862 
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P f^anc) hvptrtenne totcnua of 
194^ Feb 11 

Jn cardac patjent JP4J Feb 35 
Pre-mandjol in urine test for 1P41 
June 9’9 

Pre^emnolone in threatened abortion 
Feb 29 

P eoperatne care m bniar> tract ur 
gery JP43 June 678 
in gastnc surgen 1941 Oct 
146j 

Prepatellar bur itb 194 Aug 1156 
1943 Feb 197 

Pre«acral neurectom> for e\ ere primary 
d> menorrhea 1941 June 8aS 
Pre ure dre« in s in bums 1943 Aprfl 
38 Oct. 1 41 13a4 Dec 1580 
Procaine block of lumbar <vmpathetic 
pangJia J943 Oct 1322 
for local and re<uonal anesthe la 
1941 Feb 2 8 Dec. ISal 
for pmal ane theja 1941 Dec., 1547 
totiaty 1941 Feb 279 
Proctectom) penneal 194 Dec 1655 
Proctotginoidectomy abdonmopen 
neal one su^'e 194 Dec 1631 
Proge terone m functional utenne 
bleedin 1941 Oct 14«0 1451 
m threatened abortion 1943 Feb 
26 

Prolapse of cord 1943 Feb 54 
of ms ecaj on 1941 Feb., 5 
of lune 194 Aug 1032 
of rectum complete operati%e re 
pair 1943 Dec 169 
of uterus 194 June 827 
pe ary treatment 1941 Feb IIS 
Pro tate abscess 1941 Dee 16^6 
caranoma 1941 Au<' 1181 Dec 
16S 

adi'anccd subcapsular orchidec 
toIn^ in 1943 Oct 1367 
jTnptomatic treatment evalua 
t on of methoda 1943 Oct 
136 

h^pe^ ophj 1941 Dec 1652 
c>toscop\ in 1941 Feb 135 
obstruction diamosi 194 Feb., 
135 

turn rs diagnoTS laboratory aids 
1943 June 848 

Pro tatectomy uprapub c techme of 
pro tat c enucle tion 194] Dec ]6 J 


Pro tatectom Iran urethral / 4 
Dec i6o3 iv4 Feb J 
un afi factory re ults cau cs afi 
correction 1941 Oct 13 1 
Pro tato vp'icubtui 1941 Feb 1 
P«eudopentoncal yndrome Iv 
April 419 4’3 

Pychoneuroe traumatic xer^ 
game injury 1943 ^pril 589 
Pychose hsTscrtbytoidi-rn and 1 4i 
Oct 12’& 

surgical diamo is in 194 Dec 1 41 
Pterygium J94I Feb 
Pubertv precoaous in o'anan tumor 
1941 Am^ 1206 120 
of adrenal on'nn 1941 \ 

116 

Puerpenum pulmonary emboh-in in 
194/ April 40s 
Pulmonary SeeaLoirug 
erobolLm 194 June 94^ 
foUGwin" trauma and surgery t 
lower extremiH and pein 1941 
April 383 3 90 394 396 
postoperatj\c 1941 June 8»3 
prevention 1943 Oct 1304 
Puncture nounds of band 1941 April 
48 

Purpura tbromboeytopemc plenec 
lorn) for 194 Feb 54 
Pvelopraphy retro'Tade in renal m 
jury 194/ April 449 
P lone obstruction medical mana e 
m nt 1941 June 73a 
versus ob tructjve syTopfoms m 
peptic ulcer importance of medi 
cal mana ement 1941 Oct 1495 
Pyloropla ty fo peptic ulcer 1941 
June 6S0 

Pylorus operations preoperative prepa 
ration 1941 Oct 1465 
Pvndotine 1941 June 91 
Pyro CD te«l 194 Feb 299 
Pvuna persistent followm trans- 
urethral pro tatectomv 1941 Oct 
t nie pnmarv J943 June S96 

QiTonrNE ulfate in bvperthyroidi_ni 
1941 Oct 1369 

Radiu. bursitis, 194 April 4 5 
n rv lesi n phy lotherapy in 194 
Ausr 119 



17-18 i\nFX TO \oru^^E<^ ’I 

R diati n 1 j r of eye Iff-fJ AprO 
410 411 

Radio ulnar separation Aug 

1125 

Radium tre tment of carcinoma of cer 
\i 1941 A R 1195 1197 
of f ncti al ute i bleeding 

1941 Oct 1449 

of mal gnant dsease evaluation 
1941 Oct 148S 1490 
Rad f actu es he d 194 Aug 
1122 

lowe end 1940 D c 1682 194 
Aug 1125 

malunted 194 Dec 1572 

h ft 194 Aug 1125 
Stade spl t 1 194 Dec 1569 

Raynaud a synd om 1943 April 365 
Rectal anesthes a for lh> rold surgery 
1941 Oct 1266 

R ctosigmo d m 1941 Aug 

1129 

0 e St ge abdommope neal opera 
t on f r 194 Dec 1657 

R turn anatomy 1943 Feb 256 
carci oma Sr C c noma of t< 

1 m 

d g tal e mi t in c a ma 
1941 Aug 1130 

hetni lion t re al g ea«« 1943 
Feb 247 

prolapse complete operatic repal 
1943 Dec 1697 

u gery of p eoperativ p epa at! n 
1943 Feb 260 
wounds 1943 Ap il 566 
Recurrent lary g 1 erv injurie at 
thyro dcctomy 1941 Oct 1295 
194 Feb 233 

Refrigeration aneslhet c technic 1943 
Aprl 37S 

m thod I a te lovenous aneurysm 
1943 Oct 1380 

n e trem ty injuries 1943 April 
SS3 

Reg 0 al anesthes Naval p actice 
1941 D c ISSl 
ileitis dagnoss 1943 June 862 
surg cal management and re ults of 
op ration 1943 June 873 
R nal See also K dney 
hype p thy o d sm 1942 April 
621 630 


22 AND ’3 (1941-1943) 

R section of col for caranoma 1943 
Feb 232 

of kidney 1941 Dec 1644 
of right portion of coIo 1943 
Aug 1121 

Re pi ation artificial pole top method 
194 Aug 9S6 987 
Schafer m thod 194 Aug 983 
estabi sh ng in newborn 1943 Feb 
75 

mechanics of 1942 A g 1075 
paradoxical 1943 April 472 
R p i ry disc s rel tion to Indus 
trial trauma 194 Aug 1247 
Resusatation m i dustry 1942 Aug 
983 

f newbo inf nt 1943 Feb 55 
78 

Retl a sep rat on 1941 April 335 
338 339 194 Aug 1025 
Retrodisplacement of uterus pes ary 
irralment 194! Feb 107 
Retrogasser neu otomy of tngeminal 
nerve 194 Feb 162 
Retroperitoneal hem rhage 1943 

AprT 571 

R t ophitync al ab ce* 1941 Fb 
30 

Relrov s of uteni i d cat ons fo 
operation. 1943 Feb 3 
Rhinit s <h onie 1941 Feb 24 
RhI ephym 1941 Feb 21 46 194 

Feb 269 

Riboflavin 1941 Ju e 791 
Rib fractu s 2P4/ April 372 Dec 
1598 1943 Ap fl 476 
multiple w ih skull fr ctu 194 
Aug 1006 

pintingi 194 Oct 1316 
sinppi g 1941 F b 197 
tripp g in p Imonary tub culosi 
194 Feb 284 286 
R tge appar tus military requi 
ments 194 Oct 1446 
d g 0 s m gv necol gy 1943 F b 
165 

mental c s 194 Dec 1752 
of bo turn rs 1943 Aug 1015 
of carcin ma of cecum 1941 
Ju 841 

of c lo 194 Dec 1641 
of lung 1941 Aug 1087 
of stomach 1941 Aug 1104 
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Roentgen diagnosis of fracture or dis 
ca«e of \ertebral e-nnent 194 '> 
AprO 533 

of peptic ulcer 1941 June 668 
of polyps of colon 1941 June 
850 

of regional ileitis 1943 June 
865 

of tuberculos.s in recruits 1942 
Oct 1446 

of tuberculous enteritis 1941 

June 829 

examination in fractures 1941 Dec 
1789 

in industr> 194 ^ Aug 987 
m skull fracture 1943 Dec 1635 
localization of foreign bodies 1942 
Oct 1445 

prophylaxis of pentomtis 1942 

April 450 

rays in znllitarj surgery 1941 Dec 
1783 

protection of personnel 1941 Dec 
1787 

use as analgesic agent 1942 AprO 
601 

treatment 1941 June 913 
«n militar> surgery 1941 Dec 
1791 

of caranoma of larynx 1941 Aug 
1034 

of functional uterine beedmg 1941 
Oct 1449 

of gas gangrene 1942 April 410 
of infected nounds 1943 April 
351 

of malignant disea.e e%*aIuation 
1941 Oct 1490 
preoperative indications and 
limitations 1941 Oct 1488 
of minor surgical lesions 1941 
Feb 233 

of pmeal tumors after subtemporal 
decompre-sion 1942 June 649 
of tumors of sabvary glands 1943 
Oct 1431 

preoperatne m thjTOid disease 
1941 Oct 1305 

Roger Anderson anatomical splint 
1941 Feb 225 

Rubber goods sterilization 1942 AprD 
340 

Rupture of bladder 1041 Dec 1649 


Rupture of ear drum b> bomb blasts 
1941 Dec 1576 

of nucleus pulposus 194 ’ Feb 196 
1943 April 394 4 63 Oct 1335 
of spleen traumatic 1941 April 
4aS 

I of urethra 1941 Dec. 16 8 1942 
Oct 1413 

SvcR-u. block anesthe la 1941 Feb 29o 
Saddle no e 1942 Feb 262 
Sabvary gland* tumors surgical treat 
ment 1943 Oct 1429 
Salt bath continuous m compound 
fracture of femur 1943 Dec 1640 
water prolonged immersion in bene 
6cial efiecl on wounds 1943 Dec 
1643 

Sano coagulum contact method u^ in 
urgery 1943 Dec 1673 
Saphenous thromboas ascendin'^ 194 
Feb 213 

vein b atiOD of 1942 June 934 
Sarcoma Ewings 1943 Au^ 2019 
of bone 1941 Aug 1153 
of jaw 1941 Aug 1020 
of kidney 1941 Au* 1177 
of ovary 1941 Au» 1209 
of spme trauma and 1942 April 
541 

of thyroid gland 1941 Aug 1048 
osteogenic 1941 Aug 1153 
periosteal 1941 Aug 1156 
Scalenus anticus syndrome 1942 April 
611 

Scalp carcinoma 1941 Aug 974 
field block 1941 Feb 283 
lacerations 1941 April 522 
m children 1941 April 325 
pigmented tumors 1943 Aug 1071 
wounds 1943 April 379 
Scaphoid nuclei nonfusion resembling 
fracture 1941 April 499 
Scar contractures plastic repair 194 
Feb 273 

Scar* plastic repair 194 Feb 270 
roentgen treatment 1941 Feb 240 
Schafer method of artifiaal respiration 
194 Aug 9S3 

^hedule lo es in industrial injuries 
194 Aug 1257 

Sciatic neuntis x ray analgesia 194 
April 606 



17)0 iM)P\ TO \ori;MEs 21 

Sci t a f m h miati n of mtmf te 
I al (1 k J94I Jun ga*) 1943 
Oct 1335 

b ns f bone plat s 1942 Feb 98 
99 lOS 

S d ti c in cm gcncy su gery 194 
Oct 1483 

in hype thy d m 1941 Oct I26J 
jn ) na ! bffe Ir rturr-disloca 
tion 194 A R 1158 
Ic* on 1943 F b 188 April SOI 
503 504 507 

E t t tny 1941 June 64 
S tf ( p fe 194 June 812 
S p rat on of uppe fern ral ep pby-su 
194 F b 119 

*tepticema h m the apy 194 Dec 
1602 

t phyl coccal pe cll 1943 

Aur 11 4 

S ptum n sal b t 1941 Feb 26 
d fl t n 1941 Feb 26 
dutocation 194 F b 260 
operat n sth for 194 

J 666 

S q t n jan ff ctur 194 Aug 
1035 

S um acd ph phata<c estimato 
1943 Ju e 843 

nti R s g E e 194 April 4|0 
bl d y hole blood substitut 

194 D 1717 

in ou d shock 1941 Dec 1676 

p rsationof 1942 Dec 1722 
formal after thy oidectomy 1941 

Oct 1294 

cLne s ( abdominal pain i 
1943 Ju e 860 

the p\ m R gangrene 1941 D c 
1748 

S h mone c etion i d e 1 t 
mors 1941 A g 1169 
Ship hospit I 1941 Dec 1540 
U S N y-y ma g menl of f aetu 
b 3rd 1941 Dec 1703 
Sh ck 1943 Apnl 333 

th sta 1 lation t 1943 Aug 
1212 

s 194 Oct 1299 
cerebr 1 194 Aug 993 
t ol of <1 d b I nc 
D 17 2 

nt ra f 194! D 1775 


22 AND 23 (1941-1943) 

Sh ck emerg cy poet 194 0 1 

1341 

fr t aid In dustry 1941 April 528 
f m t aumatic nou d 1941 D c 
1528 1663 

fr m nar w d 1941 Dec 1665 
in bums 1941 Dec I 35 1736 
194 Aug 1217 Oct 1308 194J 
ApnJ 328 5 7 Oct 1234 D c 
1576 

1 combat es 1943 Dec 1669 
in ga tro 1 I l nal s rgery 1941 
Ju e 95 

I fl m h 8 1943 Ap il 327 

Aug 1212 

in renal i j ry 1941 Ap 1 447 451 
in th ra Cl juries 1941 Dec 1595 
I 1 yenous fl d the apy 1941 
D c 1 69 1943 Ap T 331 333 
nature f flui 1 I » 1941 Dec 

1772 

p t n 1941 Pec 1671 
p e ent 1941 D c 1663 194 
Oct 1297 1300 
se niao 2P-f Dec 1 18 

ppl cal n of h at n 194 Dee 
1721 

g of a 1> 194 Oct 1303 

1943 April 323 

th p> by pi I 1 J ries duruig 
1943 Aprl 395 

Iraumatir p yenion il 1 Im t 

1943 A) il 321 

tre Im t 1941 Dec 1663 194 

Oct 1297 1305 1308 
m h me 1943 Fel 54 
u ($ n fnd to A g 9S2 

Sh c r cll e fo h llu y Igu 
1941 F b 171 

Sh Ider Ihr d s 194 June 883 
d I t n r curre t or h bit at 
194 Ju 889 1943 

Aug 927 

Ba ka t s pe tio 1943 

A g 933 

1\ c Us pfral on 194 Ju e 
889 891 

t osu p n 10 operat 

1943 Aur 935 

JO u I y ddl d reflect 191 
J ne 8S3 846 
|] I R n Oct 1318 

JU 1 194 A R 1040 


1942 



i\Dr\ TO ^OIU^r^s 21 

Shoulder ostcochondromito is 194 
June 886 

periarthritis of hyperthyroidi m and 
1941 Oct 123S 
surgery of 194 June 883 
tuberculosis 194 April 576 
Si mold carcinoma 1941 Aug 1129 
resection of 1943 Feb 233 
colostomy for carcinoma 1943 Feb 
231 

Silk for repair of abdominal hernias 
1941 June 881 

Sinuses paranasal carcinoma of 1941 
Aug 1011 1021 

infected gramicidin in 1943 Au«' 
1168 

\\ar injuries 1941 Dec 1573 
Sinusitis acute 1941 Feb 27 28 
bkelefal traction 1941 Feb 222 
in fractures of tibial shaft 1943 
Oct 1299 

Skin abrasions and lacerations m chil 
dren 1941 April 536 
allergic disea e$ \ i ceral pain in 
1943 June 858 

a\ulsion principles of treatment 
1941 April 555 

contusions without solution of con 
tmuity 1941 April 537 
grafts 1943 Aug 1030 
coa ulum contact method in 1943 
Dec 1674 1677 

m burns 194 Au 1229 Oct 
JSIO 1943 Ap il 586 Oct 
1243 Dec 1607 
coagulum contact method in 
1943 Dec 1680 
of hand 1943 Dec 1655 
in operation for Dupuytrens con 
tractu e 194’ June 899 9(M 
ped cle 1943 Au*' 1034 
for lesions of face and neck 
1941 Feb 41 
split skin 1943 Aug 1031 
infections 194 April 399 
t action 1941 Feb 220 
whole remo\al and replacement 
1943 Oct 1440 

' ounds incised or lacerated coagu 
lum contact method in 1943 Dw 
1675 

Skull fractu cs 194 Au 9S9 1943 
April 380 Dec 1628 


22 AND V (I94I-I943) 1 

Skull fractures associated injuri 
1942 Au 1005 
jn children 1941 April 32*: 
roentgen examination J941 D 
1 89 1943 Dec 1635 
Smear \aginal 1941 June 935 
Smith Peter en nail in fracture of fem 
oral neck 1943 April 20 
Sod um chloride indications for u e n 
traumatic ur ery 1943 April 
331 340 

parenteral admini tration in \ ound 
shock 1941 Dec 1673 1674 
preoperati%e u e in gastro infts 
tinal surgery 1941 Oct 1460 
Soft corns 1943 Au lOS’ 
tissue injuries in infants and children 
1941 April 535 

Solutions steril zation 1942 April 4 
Soutter apparatus 1941 Feb 218 
m difficult fractures of both bone 
of forearm 1941 April SSO 
Spam h Ci\il W ar closed plaster tre t 
menl in 1941 Dec 1698 
Spermatozoa study of 1941 June 918 
Spermatic cord torsion 1941 De 
1660 

Spherocyto is congenital 1941 Oct 
1455 

Sphenoid operation external frontal 
ane thesia for 1942 June 669 
Sphincter anal dt ulsion of 1943 
Feb 264 

Sphincterotomy partial 1943 Feb 
269 

wedge exas on Mth 1943 Feb 269 
Spider bite black widow acute abdom 
inal pa n m 1943 June 860 
Spinal anesthes a agents 1941 Dec 
1547 

complications 1941 Dec 1549 
ephednne w Ih 1941 Dec 1548 
for appendectomy for gangrenous 
append t 194 June 783 
for biliary tract surgery 1943 

June 681 682 

for gastric surgery 1941 June 

685 804 

fractional or continuous 194/ 

June 808 Dec 1550 1943 
June 687 

in abdom nal and thoracic sur 
gery 194 Dec 17 9 



1752 INDEX TO \OLUMES 21 

Spinal anestbc la in Naval practice 
J941 Dec 1546 
nupercaine lor 1941 J ne $04 
preliminary med eallo 1941 Dec 
1548 

cord injur es 1941 Apr I 433 1943 
April 390 452 456 
neuropenic bladder ifte 1943 
Dec 1505 

gcry local ane thesia for 194 
Feb 197 

tcchnc 194 Feb 179 
ithout lammectom) 194 
F b 196 

d inag i bra n i ju lea 194 Aug 
1002 

ner e root! section of for telef of 
pa 194 F b 175 
Spine cer\ieal f actu es nh lull 
fracture 194 Aug 1006 

d sea e trauma and 194 April 526 
537 ff 

f acturea ad dul c tions 1943 
April 439 

emerg ncy spl nting and trarupor 
tation 194 Oct 1316 

fus on f r h m ated nu I us pulp s s 
1943 6p il 464 466 Oct 1351 
tecbmc 194 Ju 873 
injune head traction in 1941 Feb 
227 

industrial aspects 194 Ap il SIS 
ne roge c bl dd r fter 1943 
Dec 1505 

lot er tr ct 0 o 1941 Feb 229 
tube culos a 1942 Ap il 569 
Sp nog m t d e it duction n i re 
mosal of 1 piod I for 194 Ju e 
857 

Spl h 1C block for total gast ect m> 
1943 Oct 1469 

Splee rupture t umalic 1941 Ap I 
455 

ea ly feat res a d late s quelae 
m 17 cases 1941 Apr 1 455 
traum t z d spl ctomy f r 194 
Feb 54 

wou ds 1943 Ap 1 569 
coagulum contact method i 1943 
Dec 1675 1682 
Splenectomy 194 Feb 43 54 
fo h molytic j nd ce 1941 Oct 
1453 


2 '> AND ’3 (1941-1943) 

Splrn tomy for ruptured spl 1941 
April 460 

sequelae 1941 Ap jJ 464 
for picnic anemia 1942 Feb 55 
»ith g strectomy 1943 June 908 
Sp! n c ancm splenectomy for 194 
Feb 55 

artery preliminary ligat on In spl n 
ctom> 194 Feb 49 
Spl t a atomic I Roger A detso 
1941 Feb 225 
dre sing anal 1943 Feb 270 
hi ced h If nng Army 1941 Dec 
1690 

t cl n rm 21?-#/ Dec 1691 
Ig Mtempor red 1941 Dec 1713 
Tbom s 1941 Feh 223 
‘tpl IS f acture 194 Aug 1170 Oct 
1311 

Improved 1941 De 1765 
I h d 1 ) et 194 Aptl 462-464 
f p phfral ner\e les ns 1942 
Aug 1189 

Slader reducti n fuation 194 Dec 
1537 

Spl t skin grafts 1943 Aug 1031 
Sp nd M the«is 194 April 531 
Sp ng I! stoma ro It f rme 1941 
Aug 994 

Spr $ of ankle 194i April 525 
Sp eadfo t 1941 Feb 1 6 
Sput m t chest d s tes 1943 J ne 
81$ 

Squint c rrret on office method 
1941 Feb 5 

Slader rrduct n fi alion spli t n f ac 
tures of os calcis 1943 
Ftb 291 

f t bia nd fibula 1943 
Aprl 599 

in treatment of fractures and 
bone and joint surgery 194 
D c 1537 

St phjiococc 1 infectio s f skin 1942 
Ap 1 399 

of a ds 1941 Dec 1745 
re stance to 194 Ap il 507 
Staphjlom of come ]94I Aprl 333 
Steam steril at on 194 Ap il 333 
343 

Sfcnletcch ic 194 April 319 333 
Ste I ty plan fo bivestigat g 1941 
June 917 



INDEX TO VOLUMES 21 

Sterilization of dressings instruments 
sutures solutions etc 1942 April 
333 

local infiltration anesthesia for 1943 
Feb 159 

Stemocla\ucular dislocations 1942 
Aug 1054 

Sternum fractures 1941 April 372 
Stewart incision for mastectomy 1942 
June 724 

Stilbestrol m amenorrhea 1943 Feb 
125 

m burns 1943 April Sa3 
m menopause 1943 Feb 117 118 
Stokes stretcher 1941 Dec 1706-1709 
Stomach carcinoma See Carcinoma of 
slomach 

diseases gastroscopy in 1941 June 
769 

Vitamins in 1941 June 789 
diierlicula hemorrhage m 1941 
June 725 

fibroma perineural 1941 June 7lS 
hemorrhage from 1941 June 721 
129 

injuries 1043 April S61 
Iwom>oma 1941 June 711 716 725 
leiom> osarcoma 1941 June 703 
125 

pancreatic rest simulating cancer 
1941 June 719 

polyposis multiple 1941 June 
718 

hemorrhage in 1941 June 725 
resection for carcinoma 1942 June 
702 1943 Oct 1259 1465 
for duodenal ulcer 1943 Oct 
1394 

for gastrojejunal ulcer 1941 June 

for peptic ulcer 1941 June 682 
194 Feb 40 June 737 
technic with local anesthesia 1943 
Oct 1465 

surgery anesthesia for 1941 June 
803 

postoperatne feeding and manage 
roent 1941 June 785 
shock in 1941 June 795 I 

thoracic mth esopha eal hiatus her 
nia 1941 Oct 1383 
tumors benign 1941 June 7ll 
malignant 1941 June 689 


22 AND 23 (1941-1943) 17^^ 

Stomach ulcer 1941 June 665 
Stones See Calcvlt 
Strapping of chest 1941 Feb 197 
Streptococcal cellulitis of hand 194 
Apnl 469 

empyema 1942 April 4I8 422 
infections of wounds 1941 Dec 
1744 

resistance to 194'> April 50b 
superficial 1942 April 404 
Streptococci anaerobic m wounds 
l94-> April 383 

Slreptothncm in burns 1943 Dec 
1580 

Stricture of bile ducts bemgn cau es 
and methods of repair 1943 Jun 
/01 

of cervit vaginal bleeding from 
1941 June S67 

of common duct finding lower end of 
cut common duct in 1943 June 
714 

of urethra 1941 Dec 1656 

following transurethral prostatec 
tomy 1941 Oct 1377 
Stridor complicating thvroidectomy 
1941 Oct 1292 
Strumpell sign 194^ April 521 
Stye 1941 Feb 1 

Subacromial bursiti 1942 June 
888 

Subastragaloid dislocations 194l 
Apnl 502 

Subcutaneous tissue infections 1942 
April 399 

Subdeltoid bursitis acute 1942 Aug 
I 1067 

I Subdiaphragmatic ab cess postopera 
ti\e 194^ June 729 
Subdural hematoma 1943 April 384 
hemorrlage 1943 April 384 
hydroma 1943 April 388 
Subhepatic infection postoperative 
1943 June 730 

Substemal goiter p® ition of trachea 
before and after removal 1943 
June 781 

Subtemporal decompression plus x rays 
m pineal tumor 194’’ June 649 
Subtrochanteric osteotomy 194 Feb 
122 

for fresh fracture of neck of femur 
1943 Feb 211 



17>4 IMUA lO loiLMib ’I ” \VD •’} (1941-1943) 


Succi yl sulf thiaiol pr phybclic u*e 
m u ger> f Urge bo\ el i04 Dec 
1586 

Sudecks at ph> d con\ersi n h>» 
tern 1941 April 506 
Sugar t ng mold 194 Aug U?y 
Sulfad nne 194 Aprl 48 Oct 
1329 

effect n nd heal r IV4 Dec 
1622 

i peroral u»e I ^vou d pophyl 
X 194 O t 1335 
in bu ? 194J \p 1 584 
fim IV43 Oct 12P) 
pra> IWj Oct 1218 
i post pe ati pulm y inf c 
tions 194 D c 1605 
In vpt cemi 194 Dc 1603 
in s Rical infect s 1«4 Ap il 

487 

I th racic I ]u 194 Oci 13 9 
in triethan 1 m nc in t u iv4 
0 t ISO 

in urin ry t t inf ct n 194 

Dec 1608 

H undj 1941 D c 1 34 194 
0 t 1290 1329 D c 1620 194J 
April 347 

I wder on ( m e u i lu n 
194 Oct 1510 

p oph>l etlc u<e in s g y of larg 
b cl 194 Dec 1586 
S Uagv >di e prophyUct a e l ur 
cc > f 1 rge bos I 194 I) c 
1586 

Suit n lam dc 194 Ap 1 483 Oct 
1329 

to tals 1 pen cd t f I c 
t r 5 194 >ct 100 
ff ct on ssound h al r 194 D c 
16 2 

in abd m n 1 d 194 Oct 
1386 

in burns 194 A & 1226 1943 

April 584 

In c nc ntrated scrum in b ns 194 
Oct 1507 
in eos'P^^ * 

n IvmphanRils of ha d 1940 Oct 
2465 

In neph ectomy ssou d 194 June 
843 

in tin m da 1941 Feb 14 


s If niUm I in pr lion f j>e t i 
Us 194 Ap I 449 451 
in septicem 194 D c 1603 
in spread or pcrilon tis of appen 
deeal 0 1 in 194 Dec 1611 
in strept coccal i fections of ssou ds 
1041 Dec 1745 

in su (deal infectio 194 April 
483 

i thoT ce in}u a 194 Oct 1379 
in unds 1041 Dec 1733 1741 

I 1744 2P4 Ap il 390 Oct 1290 

13 9 D c 1620 1943 Ap il 

347 

I If per ton al use 1041 Ap 1 577 
1943 Aur 1144 nS5 
pophslctic 1943 Aug 1155 
p ophy I ctic u I u gcry of 1 ig 
bossel ;P4 Dec 1586 1537 
bcuta ous use 194i Ap 1 577 
Sulfap> dine fP4 April 486 Oct 

I 13 9 

• u g cal inf tio 194 Ap I 

486 

I m our> I 7P4 Oct 1329 Dec 

1620 

Sulfath 2 ] 194 Apr I 486 
in ch onic 0 t myeitu 194 Apr! 
593 

in 111 mi 2P4 Dec 1603 

taphyloc cl if Clio f 
uhds 2P42 Dec 1 46 
I u c cal wf ft n 194 Ap i) 

486 492 

• mar Ira t inf clion 194 D c 
1608 

in won d /P42 Dec 1734 iP4 
Oct 1290 1329 D 1620 1943 
Ap I 347 

int ape no 1 fP4J Aug 1144 
p phsl cl c 2P43 A R 1155 
Sulf md s S c 1 0 the ind idu 1 
drugs 

a Im m t t n d do<- g s 194 
April 487 Dec I6D0 
fleets 1 s ou d heal ng 194 Dec 
1619 

fa t rs In successful t e tme t 2P4 
Ap I 489 

in abdom nal I ju i s 194 0 t 

1386 

1 append ctomy fo g g n u p 
p nd 194 Jun 791 



IVDEX TO \OLUMES 21 22 AVD 23 ( 1941 - 1943 ) 175 ' 


iuifonamides m burns 194 Aug 
1225 Oct 1505 1943 April 

318 584 

as film 1943 Oct 1239 
IS pray 1943 Oct l-’38 
m compound fractures 1942 Dec 
1621 

m pas panprcne 194 April 409 
m hand infections 194 Apnl 470 
in nephreciom> wound 1942 June 
843 

m pericarditis 194 April 433 
in postoperative complications 194 
Dec 1593 

in septicemia 194 Dec 1602 
in staphylococcal infections 194 
April 402 

in superficial streptococcal infections 
1^4 April 406 

m surgical infections 194 April 
482 49’ 

in thoracic injuries 194’ Oct 1379 
in urinary tract infections 1941 
Dec 1642 1942 Dec 1607 
m wounds 194 April 388 Oct 
1290 1329 Dec 1619 1943 April 
345 

local use 194 1290 1331 Dec 

1619 

peroral u e 194 Oct 1290 1335 
mtrapentoneal use 1943 Aug 1144 
prophjlactic 2P44 Aug 1155 
local effect on anesthesia 194 Oct 
1 79 1331 

mode of action 1942 April 484 
pharmacolo > 1942 Dec 1595 
prophj lactic use in surgery 194 
Dee 1609 

of large bowel 194 Dec 
1585 

relation to u gical procedu es 1942 
Apnl 490 

election of drug 194’ Dec 1599 
therapy with contraindications 194 \ 

Dec 1599 

general principles 194 Dec 1593 
toxic reactions 194 April 488 
Dec 1597 

Superior ulcus tumor 1941 Aug 1085 
Suprarenal cortical extract in burn 
hock 194 Aug 1221 
Supra pimtu tendon to n epai of 
2^4 June 893 


Supravaginal hysterectomj techni 
1943 Feb 67 

Surgery emergcnc> ane thesia and 
dation in 194 Oct 1483 
mUitarj symposium on 1941 Dec 
1523 

new trend in sjraposium on 19 i 
Dec 1537 

traumatic sympo um on 194^ 
April 313 

var trend in 194^ April 313 
Surgical infections symposium on 
194 April 317 

methods new of military significanc 
1941 Dec lS2a 

technic sympo lum on 194 Feb 
1 1943 Oct 1233 
Suture of heart 1942 Aug 1085 
of lacerated arteries 194^ \p il 
361 362 

of nerves 1941 April 473 
primary 1941 April 476 
secondary 1941 April 481 
tantalum wire and foil m 1943 
Dec 1491 

Sutures fascial and nonfascial results 
of use in hernial repair 1943 
' Aug 117 

m pinal cord surgery 194 Feb 
191 

no hand touch technic 194’ Feb 
101 

sterilization 1942 April 341 
Symblepharon traumatic 2P4J April 
430 437 

Sympathectomy lumbar 2P4? Oct 
1327 

for varicose ulcer 194 June 943 
paravertebral in chronic thrombo 
phlebitis 2943 June 840 843 
Sympathetic ganglia lumbar interrup 
t on of impul es traversing in 
dications and technic 1943 
Oct 1318 

procaine block of 1943 Oct 
1327 

paravertebral block in vascular 
d orders 194 Feb 210 
ophthalm a 1943 April 422 
Sympathobl stoma 1941 Aug 1163 
Symphathogonioma 1941 Aug 1163 
Syndactyli m pi tic surge y 1943 
Aug 1036 
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S>no cct ray for arthritis of knto 
1C4I June 898 

S)dOs tis of knee joint J04J Feb 
196 April 497 510 
S>philis of breast 1941 Feb 76 
relation to i dustnai traum 194 
Aug 1244 

T DA. DICK, 1941 Dec 1763 
Tailo bunion 1943 Aug 1051 
Tamponade card c 1941 April 375 
1943 Ap il 476 

Tannic ac d in bums 194 Aug 1224 
Oct 1S03 

Tannic acid sil er rut ate m bums 
1943 Oct 1237 

Tantalum ir and foil in rep i of 
peripheral ner\es 1943 Dec 1491 
Tarsometatarsal amputat on 1943 
Ap i) 548 

fracturt-d location 1941 Apn! 500 
Tattoo aec dental 194 Feb 271 
TateJ g strojtomy 1941 June 764 
765 

Tear gas 194 Oct 1438 
Technic sterile 194 Ap il 319 333 
surgical syttipos urn on 1942 F b 
1 1943 Oct 1233 
Teeth care of in a med ser leea 1941 
De 1803 

njunes 194 Aug 1029 

rem val jaw fracture 194 Aug 
1038 

Temper 1 b ne fractures 1941 Ap 1 
363 

Tendon r p in burns of ha d 1943 
D c. 1657 

T ndons evered physi thcr py for 

194 A g 1196 

s prasp tus torn epa f 1942 

June 893 

T osuspe on operat on for recurrent 
or hab tual dislocat n of 
sh ulde 1943 A g 927 
935 

Teno yno tis ppurati f hand 
1942 Ap il 473 

Teratom of ovary 1941 Aug 1209 
Testis injures 1941 Dec 1660 
t mors dagno s 1943 Ju e 848 
uiid scend d 194 Ju 851 
T tester e p II t implant tion by ab 
dom al t oc 194 Ju 793 


22 AND 23 (1941-1943) 

Testo t n prop o te in function 1 
ut fne bl eding 1941 Oct 1448 
T tanus 194 April 382 411 
p ophyla IS in abdominal and chest 
no ds 194 Oct 1387 
us na nou d d 1941 Dec 
1743 

res stance to 194 April 509 
tood prophylactic Injections, 
194 April 411 412 
Tuny parathyroid 1941 Oct. 1298 
Theater of Operati ns in n r 1941 
D c 1688 

Theca cell tumors of ovary 1941 
Aug 1207 

Thenar pace abscess 194 April 474 
476 

Thiami e 1941 Ju e 791 
Thom sspbnt 7P47 Feb 223 

m unun led fractu e of femur 
194 Feb 105 

Keller inodif cation 1941 Dee 
1690 

Thoracic See also Chtst 
duct I juf es 1943 Apnl 4S5 
severance 1941 Apr! 3 9 
stomach mtb esophageal hatus he 
lu 1941 Oct 1383 
Thoncopl sty estrapleural in p !m 
mry t bercuJo Is 294 Feb 283 
Thro t eme geney s gery of JP4 
Oct 1341 1346 
n ri juries 1941 Dec 1574 
Th ombect my 194 F b 206 207 
Throrobo angiitis bl teians 1943 
April 37l 

iDpulaUoo Ifch c 1943 April 
373 

amp I t ons btlcw knee in 1943 
Aug 982 

Tb omb cytopen c purpura splenec 
toujy for 194 F b 54 
Th omb phlebits ac te 1942 June 
945 1943 J e 835 
ch ic 194 June 958 1943 

Ju 839 

I d agnost c methods and sel cti n of 
I t atment 2943 June 835 

I m grans 194 June 945 962 
I f upper t em ty and neck 1942 
I June 945 959 

Thrombo J deep lei s of loner 1 g 
194 T b 214 Ju e 945 949 



INDEX TO VOLUMES 21 

Thrombosis pulmonary dicumarol in 
15143 Oct 1306 1309 
heparin in 1?43 Oct 1306 1307 
saphenous ascending 1Q42 Feb 213 
venous in lower extremity and pelvis 
following trauma and surgery 
mi April 383 

Thumb accessory plastic surgery 
15>43 Aug 1039 

Th>mic tumors in myasthenia gravis 
mj Aug 1076 

Thyroid arterj inferior eetracapsular 
bgation technic 1941 Oct 
127S 

importance in technic of thyroid 
surgery 1941 Oct 127S 
crisis 1941 Oct 1306 1309 
land adenoma 1941 Oct 1334 
caranoma of lateral aberrant on 
gin operation for 1942 Tune 
681 

disease bad risk case 1941 Oct 
1303 

eje changes in 1941 Oct 1313 
«n h>perthyroidism 1941 Oct 
1331 

malignant lesions 1941 Aug 1037 
surgery anesthesia for 1941 Oct 
1265 

importance of inferior thyroid 
artery in 1941 Oct 1275 
tumors diagnos s 1943 June 547 
medication m functional uterine 
bleedmg 1941 Oct 1447 
reaction postoperative 1941 Oct 
1306 

Thyroidectomy anesthesia for 1941 
Oct 126S 1943 Aug 1088 
block anesthesia for 1941 Feb 284 
complications 1941 Oct 1291 

1943 Au 1089 

technical points m avoidance 
1941 Oct 1269 

•n bad n k cases 1941 Oct 1303 
technic 1942 Feb 221 1943 Aug 
1083 

employing evtracapsular ligation of 
infenor thyroid artery 1941 

Oct 1275 

tetany after 1941 Oct 1298 
uses of lod ne 1941 Oct 1255 
Th>Tolomy for caranoma of larynx 
1941 Aug 1031 


22 AND 23 ( 1941 - 1943 ) 17 ? 

Tibia fractures compound comminuted 
in war 1943 Dec 1638 
with osteomyebtis 1942 D c 
1554 

external tuberosity 1943 April 

506 

lower end 1942 Aug 1131 

anterior tip 1941 April 50 1 
old with nonunion and osteomyeli 
tis 194 Dec 1554 
plateau 1942 Aug 1130 1943 
April 511 

shaft old fractures with loss of 
bone 1942 Dec 1554 

Stader splint m 1942 Dec 

1548 1943 April 599 
treatment compan on of meth 
ods 1943 Aug 967 Oct 
1298 

with short fra'Tuents 194 
Dec 1551 

spine 1943 April SOI 
tubercle epiphjsifis 194’ Au lls3 

Tida] irrigation in neurogenic bladder 
1943 Dec 1506 

Tobacco smoke in burns 1943 April 
583 

Toes amputations 1943 April 547 
block anesthesia 1941 Feb 292 
contracted 1941 Feb 169 
hammer 1941 Feb 169 

I mjunes lir«t aid in industry 1941 

! April 524 

Tongue caranoma 1941 Aug 1023 
injuries 1942 Aug 1032 

Tonsillectomy in mihtary forces 1941 
Dec 1569 

indications 1941 Feb 32 
technic 1942 Feb 237 
in adults 1941 Feb 33 
in children 1941 Feb 33 
under general anesthesia 194 
Feb 240 

under local anesthesia 1942 Feb 
249 June 6 0 

Tonsillitis hyperthjroidism masked by 
1941 Oct 1238 

Tonsils malignant tumors 1941 Aug 
1029 

recurrence after removal 194 Feb 
252 

Tooth wounds of knuckles 1941 April 
MU 
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To $ion f ()crmatic t 1941 Dec 
1660 

Tourniquets 194i Dec 1667 1764 

J942 Oct 13 2 

pre autions in u e 294 Oct 1417 
Townsend and Gilfll n plate lo f ac 
tu e of femur 2943 Dec 1623 
T Tcmia h>pertensise f pregnanfv 

2943 Feb 11 

m bu ns 2942 Dec 1735 1736 

294 Aug 1221 2943 Ap ll 5 « 
Trache injur) compit all g tb>rod 
eel my 2942 Oct 129 

p siti n of befor and aft r rem sal 
of sub t rn I g iter 2941 Ju e 
781 

T ache lom> erne c ncy 2942 Feb 
35 56 294 Oct 1346 
Tract on 2942 Feb 17 
improM. d 2942 Dec I 65 
mechanical (n fr ctur s of b th 
b nes t f e m IWl Apnl $84 
duct on f fra t r s aliout ursi 
2941 De 1613 

Tra fuson d parim nt r qui m nt 
294 Feb 300 

Transfu lo 294 Fcl 797 304 
in b rn hock 294 Aue 1220 
I hem r hage 2943 Ap if 327 336 
m H und hock 2942 D 16 4 
f f e b c tr led U d r a tl n 
294 Dec 1695 

of refrige t d bio d 294 Dec 1691 
effect n er)thr ■>! c unt 

294 D 1706 

r acti n$ 294 D 169< 
pi ma and er m ilo I I li 
tutes 194 D c 1717 
p st pe ativ in p! ect tnj 294 
F b 59 

p op r fue in pi e tomy 194 
Feb 57 

rc ct n t 194 F b 297 308 
unite al dono s 294 Feb 310 
T an p t ti n sp nal J ju y 2942 
Ap ll 439 1943 Ap il 440 
of injured em rg nc) d v c 294 
Oct 1323 

f wa i JU ed 1£>41 Dee 1767 
Tra surethral prosfat c e ction 2942 
D c 1653 294 F b 135 
un atisfactory suit ca es and 
e ti 2P4J Oct 1371 


T n verse c Ion c lost m> f c 
n ma 1943 F b 229 

Trauma ^ 1 ; i i 
effects on nc V us i m 2V43 
April 377 

T aumatic fat mbohsm 2942 Ap I 
S43 

he nu 1942 Ap 1 528 
I 10 of a 1 ri s 2943 Apnl 358 
Mhol sk n rem v I a d replace 
me t in 2943 O t 1440 
ps)ch n u OSes enus pa ic injury 
2943 April 589 

sh ck pr V nt n nj tr tme t 
2943 Apr I 3 1 

surp rj vmp um n 2942 Ap I 
311 2943 April 3H 
nds infe li in p cvcnli n I 
tr atm t 2941 D c 1730 
1739 

f bd m n J94J Apnl 556 
sh ck and h mo rh p 1941 
Dee 1528 1663 

Treatment erne j. ncy tmj i m 
294 Oct 1275 

Tend n in urp t> svmp m n 
294 Dec 153 

Triangula b 1 ge 2942 D c 17 
I 62 

T IC min 1 nc olcoh I inj cl n 
294 r b t I 172 

po ure 294 F b 164 
l>e iphe I i \ 1 ct n f 

294 1 b 170 

r tr Is sscran ncurol m) 294 
Feb 162 167 

T ar abd m I te t te n P Hct 
impl t no b 294 Ju 793 

T usses In her i i iu t > 204 

Aug 1096 

Tul rcul 1 f b e snd j t 294 
Ap I 56 

f br ast 2942 Feb 7o 
f h p a |h od f J I t n 2943 
Oct 1412 

f kidn V 2942 D c 1640 
CV to pi 2942 F b 144 
of Sp nc 294 Ap il 569 
pulmo a > 1942 D c 160\ 

liap c th rapj 294 Feb 277 
Aug 959 

r 1 t 0 f fo t trauma to 2942 
Ap ll 512 
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Tuberculosis relation of to indu trial 
trauma 194 Aug 1240 
roentgen diagno is m recruits 194 
Oct 1446 

Tuberculous enteritis roentgen diag 
nosis 1941 June 829 
epididymitis 1941 Dec 1661 
lymphadenitis 1941 Feb 60 
Tumors acoustic 1943 June 797 
adrenocortical hypermetabolism in 
1941 Oct 1246 

Ettin s 1941 Aug 1136 1943 

Aug 1019 

fatty whole skm removal and re 
placement in 1943 Oct 1446 
1447 

giant cell 1943 Au 1017 
malignant surgical treatment sym 
posium on 1941 \ug 947 
treatment and curability factors 
influencing 1941 Oct 1473 
of adrenal gland 1941 Aug 1163 
diagno is laboratory aids 1943 
June 845 

of bone giant cell 1941 Aug 1157 
primary benign and malignant 
comments and quer es on 1945 
Aug 1012 

malignant 1941 Aug 1153 
of brain diagno is and prognosis 
1943 June 793 

importance of optic nerve 

atrophy in 1941 June 903 
in presence of normal air studies 
1943 June 803 

surgical treatment 1941 Aug 

9/9 

of breist bcni n 1941 Feb 65 
biop y 1941 Feb 7S 
of kidnev m lignant 1941 Aug 

1173 

of knee joint 1943 Feb 199 
flung 1941 Dec 1602 
of mouth malignant 1941 \iig 

101 

of oviry ind cat n for operati n 
1943 Feb 7 

mal nant 1941 Aug 1201 
f p tu tary gl nd 1941 Aug 997 
of aim glanl u gical tr atment 
194^ Oct 1429 

of p al cord remov 1 194 Feb 

179 


Tumors of stomach benign 1941 
June 7ll 

malignant 1941 June 689 Aug 
1099 

of thy mus in myasthenia grav 
1943 Oct 1076 

of thyroid gland malignant 1941 
Aug 1037 

osteogenic 1943 Aug 1019 
Pancoasts 1941 Aug 1085 
pigmented of scalp 1943 Aug 1071 
pineal conservative treatment 194 
June 649 

relation to trauma 1942 Aug 1243 
superior sulcus 1941 Aug 1085 
Turnbuckle ca t 1941 Feb 229 
Tympanum detonation injuries 1941 
Dec 1576 

examination 1941 Feb 13 
Tyrocidme 1943 April 334 
Tyrothnem 1943 April 354 
clinical u«e 1943 Au 1165 

Uiccfts arterial 1943 April 373 
corneal 1941 Feb 11 
Curbngs 1941 June 723 
decubitus of heels plastic surgerv 
1943 Au 10 5 
diathess 1941 June 665 666 
duodenal gastric re cction for 1943 
Oct 1394 

gastrojejunal 1941 June 743 
infected g amicidm in 1943 Aug 
1166 1167 

jejunal 1941 June 676 722 743 
of face from z ray burn 1941 Feb 
44 

of leg modified Kondoleon ope ation 
for 1941 April 617 
plastic su pery 1943 Au" 1056 
painful of anus 1943 Feb 265 
peptic See Peptic t Ic r 
varicos 194 June 918 

Ulcerati e c Ih Sec Col H ilrr 
tie 

Ulna f actu mliinitcl 101 He 
1572 

h ft 194 Aug 11 ? 

Stader pi nt in 194 I)c 15/^9 
tyloid p occ 104 Aug 11 8 
Uln r I ur It 104 April 4 5 
Ultrav olet rav burn of eye from 

194 Aug 1027 
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UltraMol t rays di frcti n of air in 
operating ro m u-ith 2042 April 
366 373 

Umbilical h nia type of suture in re 
p ir J04J Aug 1177 
I de cendfd tc fis 294 Ja e 8J1 
Ureter calculus cj t copy and pjelog 
raphj I 2041 Feb 14S 
upper po lion treatment 204 
J ne 846 

manipul tl 2042 F b IS3 
measures f 1 a ing 2042 Feb 
1S6 

th te aat n in mo •at Ic iid ey 
2042 Feb 140 
juries 294) Dec 1649 
t a pt mall n i I reel gm id for 
t phy f bl dd r In infa t 
2042 Oct 1399 

L t rot th tomy lumba 204 June 
846 

U ( t my rutane us ind cal o s 
f 2042 Jun 8 7 
I ethra dilalat 2042 De 16S6 

I 204 Oct 1406 
ante lor 204 Oct 1409 

p St t 204 0 t 1412 

ptu I 2042 Dec 16S8 
perati n fo 294 Oct 1413 
1414 

tricture 2942 Dec 1656 
f II 1 g t ns clh 1 p St tec 
tomy 2042 Oct 1377 
U th t my pi I r b Iba i 
rieurogcnlc bl dder 2043 Dec 1S07 
U 1 y I cl f ct 2042 D c 
1640 

p tope t c chemolher py 
294 Dec 1607 

U I I vasatlon i ur Ihr I 
j r 294 Oct 1407 1408 
tro e i ssay f 2043 June 847 
I gn nd 1 I t f r 2042 J n 
929 

Ur g pby 2042 Feb 147 

cret ry in r n 1 injury 2042 
Ap n 448 

U 1 g i juries 204 Oct 1389 
i g ry d vel pment i U S N vy 
2041 D c 1637 
m 1 1 ry 2042 D c 1637 
m no 2041 Feb 119 
U tr pi S e ^fethenam ne 


Uten ili te 1 1 tl n 204 Ap il 
341 

Uterine bleeding benign 2041 June 
865 

i cti n 1 eices c or prolo ged 
2941 Oct 1443 
Ute otubogram 2942 June 922 
Uterus b dy abnormal \-ag n I bl ed 
I g arising in 2041 June 869 
carcinoma of 1042 Aug 1189 
c »L See Ceni ute i 
curettement 2942 F b 81 
fbods 1 d cat ns for operat 
2043 Feb 5 

firomyomas sigi al hi d g from 
2941 J e 868 

p ck g in postpartum hem h g 
2043 Feb 93 
pip* 204 June 82 
M nchestcr Folherg II p cedu e 
204 Ju e 631 

1 ni I total colpect my f 
204 Ju f 833 

I s-ary tre tme t 1042 Feb 113 
g 1 hyst eelomy f r 2943 
June 832 

repai d bdom nal f tio 

204 J t 828 

W tkins \\ rlheim lerpo t o 
peration 294 Ju 830 
r tro er i d c lions fo ope a 
tons 1043 Feb 3 
l>c«sary tre tme t 1042 F b 107 
ruptu e 2043 Feb 94 

\Ari Am u 8 ry of 2041 I b 

81 

\ g nal bleed g abno mal of b nign 
ori. 1041 Ju e 865 
hy t ectomy 194 F b 73 
f r ut n pr 1 p 104 J 
832 

) essaric 1941 Feb 107 
ep 1 and bd m ] fi. t on 
ute I e p lapse 194 June 828 
m r 2P41 J ne 935 
ttt th e i n d abortion 1943 F 1 
32 

\ gmtn p slmenopau 1 l g s 
in 2943 Feb 121 

Vi e ph geal h mo rh gc f om 
2941 Ju e 726 
\ ricoceJ 2941 F b 130 
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\aricose aneuosm 1043 Dec 1529 
1S35 

with associated cardiac dilatation 
1943 Dec 1535 
ulcer 1942 June 938 
communicating \ein operation 
1942 June 939 

lumbar sympathectomj for 1042 
June 943 

%eins 1942 June 933 
high saphenous ligation for 104'* 

June 934 

injection treatment 194* June 
934 

ligation of perforating veins 1942 
June 937 

pulmonary embolism and 1941 
April 404 

\arix aneurysmal 1943 De 1529 
Nascular injuries management 1942 
Oct 1417 
occlusions acute surgical treatment 
1942 Feb 199 

use of heparin m 194* Feb 218 
N asoconstnetor drugs in shock 1941 
Dec 1671 

Vasodilatation lumbar sympathetic 
Mock by continuous caudal anesthesia 
for 1943 Dec 1573 
Venography in varicose ulcer 194 
June 939 

in thrombophlebiti 1943 June 836 
Oct 1313 

Venous occlusions acute 1942 Feb 
213 

thrombosi follov ing trauma and sur 
gety 1941 April 383 
Ventral hernia type o! suture m re 
pair 1943 Aug 1177 

V cntricles of brain tumors I94l Aue 
99S 

Vcntriculographic studies normal brain 
tumors m presence of 1943 Tune 
a03 

Ventriculography m head miunes 
1941 Apnl 315 320 

V errucae roentgen treatment 1941 
Feb 239 

V ertebrae See Spint 

Vertebral process transver e enlatted 
194 April 530 

»gmeni fracture or disease x ray 
diagnosis 1942 Apnl 533 


2 avd 23 (1941-1943) 1761 

Vertigo m unilateral ear le ion 1941 
Apnl 360 

Vesicovaginal fiatula 1943 Aug 

V estibular function damage to in head 
injunes 1941 April 357 
Vmethenc anesthesia in emergency sur 
geo 1942 Oct 1488 
Visceral pam with skin manifestations 
1943 June 858 

V I ual acuity percentage «<hedule loss 
among different states 1941 April 
352 

disabiliti computing in various 
states 1941 April 350 
Vitallium cap arthroplasty 1941 June 
895 

Vitamin A 1941 June 790 
Vitamin B complex 1941 June 91 
relation of to duration of anc« 
thesia induced by pentobarbit il 
sodium J943 Aug 1205 
Vitamin C 1941 June 791 
Vitamin K 1941 June 792 

clinical use m obstetrics 1943 
Feb 85 

in hemorrhagic disease of neivborn 
1943 Feb 82 

Vitamins deficiency states 1941 June 
789 

metabolism and physiology 1941 
June 789 

preoperalive use in jaundiced pn 
tients 1943 June 675 
role in gastro intestinal disea e 1941 
June 789 

Volvulus mte tinal obstruction due to 
mi Dec 1613 

Voorhees bags m placenta praevia 
1943 Feb 102 

Vulva condylomata 1941 Feb 90 
minor surgery of 1941 Feb 81 

VValmnc iron 1941 Dec 1711 1712 
War Army Medical Department m 
1941 Dec 1688 

burns treatment 1943 Dec 1575 
chemical injuries of eyes 1943 
Apnl 410 

combat zones care of injured in 
1943 Dec 1667 

medicine symposium on 1941 Dec 
1523 



I7rt IM>F\ TO \OIUMFS 21 

W r It.) s) n p urn on iWj 
Dc 148) 

Irfnd in iv4j Ap il 
u I hemothefapj JO-lt Dec 
1733 I 40 1 45 1 746 ) 74S 

;P4 Aj jl 3 9 388 
X 1 n f /041 Dec 1724 1741 
I f clfd li^^l D c 1730 1739 
Ji>4 April 3 6 

m n c merit iO-tl Dec 1723 
April 314 

u neal pnncpla 2WJ I>,c 
1663 

of chest lOJt Dee 1594 
of ar n <e a d th oat I94t f)<>c 
1572 

of e>e 1941 Dec 1563 
of face anJ ja I04l De 1583 
104J Oct 1458 
( h d J94I D c 1623 
sfioci f om I94t Dee 1663 
\\i IS 0 Ble n t atm nt 194/ f b 
39 

Uater bi t » jurex l94i Apr 1 558 
Dee 1596 16 0 

Uatki 5 We tJi m mie po ttf n opera 
non 194 Jun 830 
tt ebbed f n pi (ic surp r) 1944 
Aug 1036 

Wen bl k an the<u fo I94i Feb 
283 

Wheeze in che t isea'e /94f Jun 
8 5 

W h I h ad per I n mod f e 1 for 
h m rrh «J Fet 2 9 

W Ilett f cep fj pi cent pr evij 
I94J F b SO 

WiU I ft t stomj J94f June 7M 
it 0 tom> J94 f b 30 
Wood) phi gmon 1947 Fell 6 
W nded exacuat n of i w r /94/ 
Dec 1692 

spli I g and t an po tat n J94 
Oct 1311 

tr n-p rt tion of 7947 Dc 1767 
W unds abdomi al 794J AprT S56 
hem r h ee in I eatm nf 794 
Oct 1386 

immedate tr tme t 794 Oct 
1375 

a idental b cl riology 794 Aprl 
379 

nf cl ons } 794 April 326 377 


22 \NP 23 (1941-1943) 

U un K ti'ci t cs I 794 Ap il 
327 

C rr 1 Dakin treatment 7947 Dec 
17 9 794 Aprl 327 386 
hemotherapy 1947 Dec 1733 1740 
1745 1 746 1 48 794 April 329 
388 Oct 290 1328 Dec 1619 
lo<cd pJ I r I eafme I 7941 De 
1728 1743 794 April 392 
c cision f 794r Dec 1724 1 41 
pas pane cne prophylaiu 7944 Oct 

I 9] 

heabnp of 794 ApnJ 377 
sulf namides tn 794 Dec 1619 
Infected 7947 Det 1730 1739 

194 Ap il 326 sm April 
344 

Carr J D km Ireatm nt 7944 
April 344 

ch motherap 7944 Apnl 345 
graiBicid n J 794} Aprfl 354 
Auc 1166 

in < mpound fracture On t rat 
ment 794 Aug 1135 
pen nil n in 794} April 351 
surgical tr atmenl 294 Oct 
1288 

z c pe 0 f in 7944 Apr I WS 
manap ment 1947 Dec 1723 
St Pearl Ifarb r 794 Oct 1276 
emerjrenc) a-pect 2941 Oct 
12 5 1311 

of e trrmilie tre Imenl imraobiza 

II n 1941 Ap il S7l 
ffae 7947 Feb J7 

ea I> treaimc t 7943 Del 14 8 
f b art 794 April 4SJ 
nonpen trating 794 Aug 1033 
' l>e etrati g 294 A g 1033 
' |ien f rieepe t uciurea i childre 
1947 Aprl 539 

(lestnc I f et o f 794 April 
330 

m nim zing c nt m nali n of 294 
Ap I 35 

pen I ati g a 1 shock 2942 Dec 
1682 

p 5.U d c g$ 7943 0 t 

3354 

pnma y cl u e 794 Oct 1281 
1284 

irmo c nda y sut re (M o b ad) 
794 Oct I S3 
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IVounds repair principles of lP4t 
April 572 

cptic coagulum contact method for 
closure J943 Dec 1691 
shock in 1943 April 321 
suppurating sulfonamides locally in 
494 April 407 

surgical treatment emergency 194 
Oct 1281 

thoracic 1943 April 468 
immediate treatment 194 Oct 
1575 

toilet of 1942 April 387 
traumatic infection in pre\cntion 
and treatment 1941 Dec 1730 
1739 

hock, and hemorrhage in 1941 
Dec 1528 1663 194 Oct 

1297 

war See f^af ^loundi 
whole skin removal and replacement 
in 1943 Oct 1440 


Wnst block anesthesia 1941 Feb 286 
fractures about traction reduction of 
1943 Dec 1613 

lacerated nerves at repair of 1943 
April 487 

tuberculosis 1942 April S76 

Xanimoma of breast 1941 Feb 73 
X. rays See Roentgen 

ZmiiBAN as disinfectant 194'^ April 
3SS 

Zme peroTide in pas gangrene 1941 
Dec 1748 194'’ April 410 
in surgical infections 194 April 
482 497 

m wound therapy 1941 Dec 
1734 194 April 3 8 391 

1943 April 348 

Z plasty for correcting linear scar con 
tracture 1942 Feb 275 
Zygoma fractures 1943 Dec 1608 





